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CHAPTER I 
INTRODUCTION
Need f o r  th e  Study
The manner in  which in d iv id u a l s  respond to  combi­
n a t io n s  of to n e s  has been a to p ic  o f  s p e c u la t io n  and 
d is c u s s io n  f o r  many y e a rs .  One of th e  e a r l i e s t  a t te m p ts  
to  e x p la in  th e  p e rc e p t io n  o f  to n e s  was s e t  f o r th  in  th e  
r e s e a rc h  and w r i t in g s  of H elm holtz .^  The Helmholtz 
t h e o r i e s  were an e a r ly  a t tem p t to  answer q u e s t io n s  r e l a t ­
ing  to  the  phenomenon of harmonic u p p e r - p a r t i a l  to n e s  and 
t h e i r  r e l a t i o n s h i p  to  tone q u a l i t y .  In  a d d i t io n ,  th e  
t h e o r i e s  d e a l t  w ith  com bina tiona l to n e s  and b e a t s .  Helm­
h o l t z ' s  work served  a s  a sp r in g b o ard  f o r  more s o p h i s t i c a te d  
s tu d i e s  in to  m u s ic a l i ty  and p e rc e p tu a l  s k i l l s .
In  th e  e a r ly  p a r t  of th e  tw e n t ie th  c e n tu ry ,  two 
d iv e rg e n t  a t t i t u d e s  emerged re g a rd in g  m u s ic a l i ty  and a u r a l  
d i s c r im in a t io n .  M u s ic a l i ty  was approached through G e s t a l t  
Psychology by M u rse l l ,  w hile  S e a s h o re 's  t h e o r i e s  were 
based on an a to m is t ic  concept of a b i l i t i e s .  These opposing 
views were th e  b a s i s  f o r  much of th e  e a r ly  r e s e a rc h  in  th e  
a re a  of p e rc e p tu a l  s k i l l s .
L. F . Helm holtz , On th e  S e n sa t io n s  o f  Tone, 
t r a n s .  A lexander E l l i s  (6 th  e d . ; New York; P e te r  Smith, 
1948), p . 4 .
The G e s t a l t  concept of m usica l a b i l i t i e s  was th e  
t h e o r e t i c a l  framework f o r  M u rs e l l ’s  work in  th e  f i e l d  o f  
music psychology , M urse ll f e l t  t h a t  th e  b a s ic  components 
o f m usica l s t i m u l i ,  sound and rhythm, were a s s im i la te d  
and s o r te d  out from w ith in  th e  i n d i v i d u a l ’s own p ercep ­
t i o n .^  According to  M u rse l l ,  th e  s k i l l  o f i n t e r v a l  
i d e n t i f i c a t i o n  was among th e  most rem arkable  o f  a l l  th e  
p e rc e p tu a l  phenomena.^ For t h i s  re a so n ,  th e  p e rc e p t io n  
of m usica l i n t e r v a l s  was an a b i l i t y  which was most 
fundam ental to  h i s  view.
Those w r i t e r s  in  o p p o s i t io n  to  th e  views of 
M urse ll  advocated  an a to m is t ic  concept o f  m u s ic a l i ty  and 
h e ld  to  th e  prem ise t h a t  m usical a p t i tu d e  was la r g e ly  
in n a te  and t h a t  i t  was no t in f lu e n c e d  by e x te r n a l  f o r c e s .  
C a r l  Seashore , a le ad in g  exponent of t h i s  view, f e l t  t h a t  
an i n d i v i d u a l ’ s c a p a c i ty  f o r  th e  p e rc e p t io n  o f  m usical 
p i t c h ,  t im e, lo u d n ess , and tim bre was l a r g e ly  inborn  and 
a f t e r  an e a r l y  age d id  n o t vary  g r e a t l y . 3
However, more r e c e n t  r e s e a r c h  s tu d i e s  have r e ­
v ea led  t h a t  p e rc e p tu a l  s k i l l s  can be m od if ied  in  d i f f e r e n t  
ways. I t  has  been found t h a t  p e rc e p t io n  of th e  component
^James L. M u rse l l ,  The Psychology of Music (New 
York: W. W. Norton and Company, 1937j , p .  50.
^ M u rse l l ,  p . 81.
3 c a r l  E. Seashore , Psychology of Music (New York: 
McGraw-Hill Book Company, I n c . ) ,  p . 3 .
p a r t s  of music can vary  w ith  t r a i n i n g  and ex p e rien ce  and 
t h a t  th e  v a r i a b le s  of p i t c h ,  lo u d n e ss ,  t im e , and tim bre  
may in f lu e n c e  a u r a l  p e rc e p t io n  s k i l l s . ^  R e s u l t s  o f  r e ­
search  s tu d ie s  conducted by B u ttram ,^  G re e r ,^  and Cuddy,^ 
concerned w ith  a u r a l  p e rc e p t io n  s k i l l s  a s  a fu n c t io n  of 
param eter change, in d ic a te d  t h a t  th e  v a r io u s  c o n te x tu a l  
f a c t o r s  d id  in f lu e n c e  p a r t i c i p a n t s ’ a u r a l  p e rc e p t io n  
s k i l l s .
Although th e  p e rc e p t io n  of m u sica l  i n t e r v a l s  has  
been a to p ic  of s tudy  f o r  some y e a r s ,  much of th e  r e s e a r c h  
e f f o r t  h as  focused  on th e  a b i l i t y  to  s in g  or w r i t e  th e  
i n t e r v a l  a f t e r  one of th e  p i t c h e s  h as  been sounded.
P ik l e r  r e p o r te d  t h a t  p re v io u s  r e s e a r c h  in  the  a re a  of 
m usica l i n t e r v a l  sense  has  been devo ted  to  th e  s k i l l  of 
simple r e c o g n i t io n  in  m u l t ip le  ch o ice  s i t u a t i o n s  w ith  
l i t t l e  a t t e n t i o n  focused  on th e  problem of th e  p e rc e p t io n
^W illiam R obert S w a ff ie ld ,  ’’E f f e c t  o f  Melodic 
P a ram e te rs  on A b i l i t y  to  Make F in e - tu n in g  Responses in  
C o n te x t ,"  Jo u rn a l  of Research  in  Music E d u ca tio n , XXII 
(W inter, 1974), p . 305.
2 jo e  Beck B uttram , "The In f lu e n c e  of S e le c te d  
F a c to r s  on I n t e r v a l  I d e n t i f i c a t i o n "  (unpub lished  d o c to ra l  
d i s s e r t a t i o n .  U n iv e r s i ty  o f K ansas, 1967), pp. 136-141.
3r „ D. G reer , "The E f f e c t  o f  Timbre on Brass-W ind 
I n to n a t io n ,"  E xperim ental R esearch  in  th e  Psychology of 
M usic, VI (1970), pp. 65-94.
4Lola Lane Cuddy, " P r a c t i c e  E f f e c t s  in  P i t c h  
P e rc e p t io n "  (unpublished  d o c to r a l  d i s s e r t a t i o n .  U n iv e r s i ty  
o f  T oronto , 1965), pp. 75-91.
of m usica l i n t e r v a l s  in  i s o l a t i o n . ^
A p e ru s a l  of a v a i l a b l e  l i t e r a t u r e  r e v e a l s  a d e a r th
of e m p ir ic a l  ev idence  co n cern in g  th e  e f f e c t  of t im bre
on a u r a l  d i s c r im in a t io n  s k i l l .  A study  by Leonard does
examine th e  e f f e c t  o f  i n t r i n s i c  and c o n te x tu a l  c h a r a c te r -
2
i s t i c s  of th e  tone s t im u lu s  on p i t c h  d i s c r im in a t io n .
Leonard r e p o r te d  t h a t  th e  f a c t o r s  o f  i n t e n s i t y ,  r e g i s t e r ,  
c o n te x t ,  d u r a t io n ,  and in t e r s t im u l u s  time i n t e r v a l  had a 
s i g n i f i c a n t  in f lu e n c e  on p a r t i c ip a n t s *  p i t c h  d is c r im in a t io n  
s k i l l .  The f a c t o r  o f  tim bre  was n o t found to  be an 
in f lu e n c e .
The s e n s i t i v i t y  to  m u sica l  i n t e r v a l s  and th e  a u ra l  
p e rc e p t io n  s k i l l s  im p lied  in  making c o r r e c t  judgm ents of 
i n t e r v a l s  i s  c o n s id e red  b a s ic  to  good m u s ic ia n sh ip .
Indeed , th e  c o l l e g i a t e  music s tu d e n t  i s  asked  to  devote 
a good d e a l  of time le a r n in g  to  reco g n ize  th e  v a r io u s  
com bina tions  o f  p i tc h e d  sounds. However, te x tb o o k s  and 
workbooks on a u r a l  p e r c e p t io n  make very l i t t l e  a t tem p t 
to  i n s t r u c t  s tu d e n ts  a s  to  th e  manner in  which t im b ra i  
v a r i a t i o n  may a f f e c t  t h e i r  a u r a l  a c u i ty .  Consequent,ly, 
th e  e f f e c t s  o f  t im b ra i  changes on p e rc e p t io n  s k i l l s  i s
Andrew G, P i k l e r ,  " H is to ry  o f  E xperim ents on the  
M usical I n t e r v a l  S e n s e ,” J o u rn a l  of Music Theory, X, 1 
(1966), pp. 84-85.
2no1s Leonard, J r . ,  "The E f f e c t  o f  C e r ta in  In ­
t r i n s i c  and C o n tex tu a l C h a r a c t e r i s t i c s  of th e  Tone S tim ulus 
on P i t c h  D isc r im in a t io n "  (unpub lished  d o c to r a l  d i s s e r t a ­
t i o n ,  West V irg in ia  U n iv e r s i ty ,  1967), pp. 6 -15 .
seldom d isc u s se d  by a u th o rs  o f  a u r a l  p e rc e p t io n  t e x t  
books such a s  Thompson and D elone ,^  and Spohn.^
For th e  re a s o n s  c i t e d ,  f u r t h e r  in q u iry  in to  th e  
e f f e c t  o f  t im bre  on v a r io u s  a u r a l  d i s c r im in a t io n  t a s k s  
may y i e ld  s i g n i f i c a n t  r e s u l t s .  S p e c i f i c a l l y ,  t h i s  p r e ­
l im in a ry  i n v e s t i g a t i o n  has  opened th e  q u e s t io n  of t im b ra i  
e f f e c t  on th e  s k i l l  o f  harmonic i n t e r v a l  i d e n t i f i c a t i o n  
to  i n t e n s iv e ,  ex p e rim en ta l  r e s e a r c h .  P e r ip h e r a l l y ,  i t  
m ight be asked  what e f f e c t  t im b re  has  on th e  v a r io u s  
p e rc e p t io n  and d i s c r im in a t io n  s k i l l s  o f  in s t ru m e n ta l  
m u s ic ia n s  in  g e n e ra l .  S p e c i f i c a l l y ,  does th e  ex p e r ien ce  
of p la y in g  a m usica l in s tru m e n t over  a p e r io d  o f  y e a r s  
encode a c e r t a i n  a b i l i t y  to  make more r e f in e d  judgm ents of 
i n t e r v a l s  when th e  sound g e n e ra t in g  dev ice  i s  th e  sub­
j e c t ’ s p r im ary  perform ance medium?
Purpose o f  th e  Study
The p r e s e n t  s tudy  r e p r e s e n t s  an a t te m p t to  
de term ine th e  e f f e c t  o f  tim bre  on s e le c te d  i n t e r v a l  
i d e n t i f i c a t i o n  s k i l l s  of c o l l e g i a t e  m u s ic ia n s .  S p e c i f i ­
c a l l y ,  th e  s tudy  was concerned  w ith  th e  a b i l i t y  of 
u n d e rg rad u a te  m u sic ian s  to  p e rc e iv e  and i d e n t i f y  i n t e r v a l s
W illiam  E, Thompson and R ichard  P, Delone, I n t r o ­
d u c t io n  to  Ear T ra in in g  ( C a l i f o r n i a :  Wadsworth P u b l is h in g  
C o ,, 1968), p .  3 ,
^ C h a rle s  L. Spohn and B, W illiam  Poland , Sounds 
o f  Music; Harmonic I n t e r v a l s  (Englewood C l i f f s ,  lîew 
J e r s e y :  P r e n t i c e - H a l l ,  I n c , ,  1967), p , 3 ,
a s  a fu n c t io n  of t im b ra i  expe rien ce  gained  th rough  the  
prim ary  perform ance medium.
H ypotheses
I t  was hy p o th es ized  t h a t  th e  a b i l i t y  of under­
g rad u a te  wind, p e rc u s s io n ,  and keyboard m usic ians  to  
p e rc e iv e  and i d e n t i f y  harmonic i n t e r v a l s  g en e ra ted  by d i f ­
f e r e n t  c o n v e n tio n a l  in s t ru m e n ts  would be in f lu e n c e d  by 
p re v io u s  e x p e r ien ce  gained  through th e  s t u d e n t ' s  prim ary 
perform ance medium. I t  was f u r t h e r  hy p o th es ized  t h a t  th e  
s u b j e c t ' s  a b i l i t y  to  p e rc e iv e  and i d e n t i f y  i n t e r v a l s  would 
be in f lu e n c e d  by th e  t im b ra i  source employed to  produce th e  
i n t e r v a l s ;  and, t h a t  th e  i n t e r v a l s  would be more a c c u ra te ­
ly  p e rc e iv e d  and i d e n t i f i e d  when produced by in s tru m e n ts  
th e  s u b je c t s  r e g a rd  a s  t h e i r  prim ary  perform ance medium.
To f a c i l i t a t e  th e  drawing of c o n c lu s io n s  r e l a t i n g  
to  th e  m ajor purpose of th e  s tu d y , th e  fo llo w in g  n u l l  
hypo theses  were t e s t e d  fo r  s ig n i f i c a n c e :
NH] :̂ There w i l l  be no d i f f e r e n c e  in  th e  mean
i n t e r v a l  i d e n t i f i c a t i o n  s c o re s  of sub­
j e c t s  grouped acco rd in g  to  major 
in s tru m en t c l a s s i f i c a t i o n .
NHg: There w i l l  be no d i f f e r e n c e  in  th e  mean
i n t e r v a l  i d e n t i f i c a t i o n  s c o re s  o f  sub­
j e c t s  on the  t im b ra i  s u b t e s t s  o f th e  
i n t e r v a l  i d e n t i f i c a t i o n  m easure.
NHg: There w i l l  be no d i f f e r e n c e  in  th e  mean
sc o re s  o f  each of the  in s t ru m e n ta l  
groups on th e  f i v e  t im b ra i  s u b t e s t s  of 
th e  i n t e r v a l  i d e n t i f i c a t i o n  m easure.
D e f in i t io n  of Terms
In  o rd e r  to  avo id  m u l t ip le  i n t e r p r e t a t i o n s  of 
c e r t a i n  te rm s used in  th e  p re s e n t  s tu d y , th e  fo llo w in g  
e x p la n a t io n s  and d e f i n i t i o n s  a re  p rov ided :
1. M usical I n t e r v a l s : The d is ta n c e  in  p i t c h  
between two to n e s .  I n t e r v a l s  p re se n te d  
in  t h i s  s tu d y  a re  harmonic, t h a t  i s ,  they  
a re  p re se n te d  a t  th e  same tim e. In  t h i s  
s tudy  a l l  i n t e r v a l s  a re  c o n ta in e d  w i th in  
th e  span of one o c tav e .
2. Timbre ; The q u a l i t y  of a tone t h a t  d i s ­
t in g u i s h e s  one in s tru m en t from a n o th e r .
In  t h i s  s tu d y  f iv e  d i f f e r e n t  in s t ru m e n ta l  
t im b re s  were u se d . Four were u t i l i z e d  
in d iv id u a l ly  and two were combined to  
c r e a te  one mixed tim bre s u b t e s t .
3 . A ural D isc r im in a t io n  S k i l l : In t h i s  
d is c u s s io n  i t  i s  th e  a b i l i t y  to  i d e n t i f y  
s e le c te d  harmonic i n t e r v a l s  a s  g en e ra ted  
by the  v a r io u s  t im b ra i  so u rce s  employed.
4 . T es t  of I n t e r v a l  I d e n t i f i c a t i o n :  The
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in s tru m en t developed fo r  t h i s  s tudy  to  
de term ine  th e  e f f e c t  of t im bre  on harmonic 
i n t e r v a l  p e rc e p t io n  and i d e n t i f i c a t i o n  
s k i l l s  of th e  ex p e rim en ta l  s u b j e c t s .  The 
in s tru m e n t c o n s i s t s  o f  f iv e  s u b t e s t s ,  each 
employing a d i f f e r e n t  t im b re .  The t im b re s  
s e l e c te d  f o r  s tudy  in c lu d ed  c l a r i n e t ,  trum pet,  
p ia n o , pure to n e , and a mixed tim bre  u t i l i z ­
ing  bo th  f re n c h  horn and f l u t e .  In  each 
s u b te s t  th e  tw elve i n t e r v a l s  c o n ta in e d  
w i th in  th e  span of an o c tav e  p lu s  th re e  
a d d i t i o n a l  sim ple i n t e r v a l s  were p re se n te d  
. once , h a rm o n ic a lly .  S u b je c ts  were asked 
to  i d e n t i f y  a t o t a l  o f  s e v e n ty - f iv e  (75) 
m u sica l  i n t e r v a l s .  The ex p e r im en ta l  v a r i ­
a b le  in  each s u b te s t  was th e  change of 
t im b re .^
B asic  Assumptions
C e r ta in  assum ptions were made abou t th e  s tu d e n ts ,  
th e  d a ta  c o l l e c t i o n  in s t ru m e n t ,  and the  t e s t i n g  methods 
employed in  th e  s tu d y .  The most im p o rtan t o f  th e s e  
assum ptions a r e  l i s t e d  a s  fo l lo w s :
1. I n t e r v a l  i d e n t i f i c a t i o n  i s  a p e rc e p tu a l  
s k i l l  and can be improved by s tudy  and
thorough d is c u s s io n  of th e  t e s t  development 
and c o n s t ru c t io n  i s  co n ta in e d  in  C hapter I I I .
p r a c t i c e .
2 , A t e s t  o f  i n t e r v a l  i d e n t i f i c a t i o n  can be 
developed t h a t  i s  a v a l i d  and r e l i a b l e  
in s tru m e n t f o r  m easuring  th e  e f f e c t  of d i f ­
f e r e n t  t im b re s  on th e  achievem ent s c o re s
of s u b je c t s  in  the  f i v e  s u b te s t  a r e a s  of 
th e  c r i t e r i o n  in s t ru m e n t .
3 . The s tu d e n ts  in  th e  experim ent were a 
t r u e  r e p r e s e n ta t i o n  of a normal p o p u la t io n  
o f  underg radua te  i n s t r u m e n t a l i s t s  a v a i l a b le  
a t  th e  p a r t i c i p a t i n g  i n s t i t u t i o n s .
4o The a u r a l  a c u i ty  o f  th e  s u b je c t s  in  th e  
experim ent ranged  w i th in  normal l i m i t s .
L im i ta t io n s  of the  Study
The p re s e n t  s tu d y  was concerned  w ith  th e  a u r a l  
p e rc e p t io n  and i d e n t i f i c a t i o n  of harmonic m u sica l  i n t e r ­
v a l s .  The s tudy  was l im i te d  to  th e  e f f e c t  o f  fo u r  
s e l e c te d  tim b res  p lu s  the  mixed t im bre  of f re n c h  horn and 
f l u t e  on th e  s k i l l  o f harmonic i n t e r v a l  i d e n t i f i c a t i o n .  
The i n t e r v a l s  employed in  th e  s tudy  were l im i te d  to  th o se  
co n ta in e d  w ith in  th e  span o f  an o c tav e  and ran g in g  from 
E, below middle C, to  above th e  t r e b l e  s t a f f .  In 
a d d i t io n ,  c e r t a i n  l i m i t a t i o n s  were p la c ed  on th e  study  
in  o rd e r  to  make i t  f e a s i b l e .
F i r s t ,  the  s u b je c t s  o f  th e  experim ent were
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l im i t e d  t o  u n d erg rad u a te  m u s ic ian s  who had a modicum of 
c lassroom  t r a i n i n g  in  th e  s k i l l  o f  i n t e r v a l  i d e n t i f i c a t i o n .
Second, th e  s tu d e n ts  were c u r r e n t ly  e n r o l le d  in  
o r  had com pleted  freshmen o r sophomore e a r  t r a i n i n g  
c o u rse s  o r  th e  e q u iv a le n t  a t  t h e i r  r e s p e c t iv e  c o l l e g e s  and 
u n i v e r s i t i e s .
T h ird ,  the  ex p e r im en ta l  s u b je c t s  were l im i t e d  to  
th o se  i n s t r u m e n t a l i s t s  whose p la y in g  ex p e r ien ce  on th e  
s e le c te d  in s t ru m e n ts  was equa l to  or above th e  mean y e a rs  
of s tudy  f o r  t h e i r  r e s p e c t iv e  in s t ru m e n ta l  group.
CHAPTER I I
REVIEW OF RELATED LITERATURE
The p re s e n t  s tudy  was concerned w ith  m u s ica l  i n t e r ­
v a l  p e rc e p t io n  and i d e n t i f i c a t i o n  s k i l l  a s  a fu n c t io n  of 
t im b ra i  sou rce  and prim ary  perform ance medium. The c u r r e n t  
c h a p te r  p r e s e n t s  a review  of th e  l i t e r a t u r e  p e r t i n e n t  to  
t h i s  s u b je c t  w ith  em phasis on th e  b a s ic  r o l e  p layed  by 
th e  i n t e r v a l  in  th e  music of a l l  c u l t u r e s .  In  a d d i t io n ,  
an h i s t o r i c a l  p e r s p e c t iv e  r e l a t i v e  to  the  development of 
i n t e r v a l  tu n in g  and temperament i s  co n ta in e d  h e r e in .
In t r o d u c t io n
The m usical i n t e r v a l  i s  an i n t e g r a l  component 
of th e  t h e o r e t i c a l  fo u n d a tio n s  of a l l  m usic. R efe rence  to  
th e  m u sica l  i n t e r v a l  in  W estern music can be t r a c e d  to  
Greek t r e a t i s e s  of th e  f o u r th  c e n tu ry  B, C.^ Concerning 
th e  i n t e r v a l  a s  a b a s ic  u n i t  of w orld  m usics, Revesz 
comments th u s :
I f  we examine the  music o f  every  r a c e  
f o r  th e  f a c t o r s  t h a t  a r e  common to  a l l  
and a re  p e c u l ia r  only  to  th e  e x p re s s iv e  
forms o f  m usic, we come to  th e  co n c lu s io n  
t h a t  every  form o f  m usic , p r im i t iv e  a s  i t  
may be , must m a n ife s t  t h r e e  c h a r a c te r ­
i s t i c s :  f ix e d  i n t e r v a l s ,  t h e i r
^Donald Jay  G rout, A H is to ry  of W estern Music (New 
York: W. W. Norton and C o ., 1960), pp. 11-12,
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t r a n s p o s i t i o n  to  v a r io u s  p i t c h e s ,  and 
t h e i r  use in  h e te rogeneous , rh y th m ic a l ly  
a r t i c u l a t e d  tone com bina tions .^
Although th e  number and s iz e  o f  to n es  used  in
s c a le  system s a re  c u l t u r a l  and tim e v a r i a b l e s ,  a l l  b u t th e
most p r im i t iv e  of m usica l system s u t i l i z e  p i tc h e d  sounds
in  p r e d ic t a b le  r e l a t i o n s h i p s .  N e t t l  c la im s  t h a t  a lm ost
a l l  p o s s ib le  to n e  com binations a re  employed in  th e  s c a le
system s of c u l t u r e s  th roughout th e  world from sim ple
s c a le s  of two to n e s  to  more complex h e p ta to n ic  s c a le s
resem bling  th e  f a m i l i a r  Western d ia to n ic  s c a le .*
W estern m usic, h i s t o r i c a l l y ,  has  developed in
term s of a w e l l -d e f in e d  m usica l n o ta t io n  system employing
tw elve sem itones of vary ing  s i z e s .  Hood obse rves  t h a t
th e  l i m i t a t i o n  of tw elve p i t c h e s  w ith in  th e  oc tave  i s
q
c h a r a c t e r i s t i c  o f music of th e  W estern w orld . In  
c o n t r a s t ,  many non-W estern m usica l system s e x h ib i t  a 
f l e x i b i l i t y  o f  i n t e r v a l l i c  r e l a t i o n s h i p s  t h a t  i s  a b sen t  
from th e  composed-performed music o f  th e  Western w orld .
The in c lu s io n  of th e  i n t e r v a l  a s  a fundam ental 
concep t in  music system s of v a r io u s  r a c e s  and c u l t u r e s  of
^G. Revesz, In t ro d u c t io n  to  th e  Psychology of 
Music, t r a n s .  G. I .  deuourcy iworman, Oklahoma : " u n iv e r s i ty  
of Oklahoma, 1954), p . 220.
%Bruno N e t t l ,  Music in  P r im i t iv e  C u l tu re  (Cam­
b r id g e :  H arvard U n iv e r s i ty  ÜPress, 1956), pp. 4 f -5 0 .
^Mantle Hood, The E th n o m u sico lo g is t  (New York: 
McGraw-Hill Book C o., 1971), p . 86.
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th e  w orld  i s  im p o r ta n t ,  bu t th e  value  f o r  th e  p re s e n t  
d is c u s s io n  l i e s  p r im a r i ly  in  i t s  impact on th e  t h e o r e t i c a l  
and a c o u s t i c a l  c o n s t r u c t s  of W estern m usic. For example, 
Hindemith b e l ie v e d  t h a t  th e  b r id g in g  of a gap in  space 
produced m elodic te n s io n  and t h a t  th e  s im u ltaneous  
sounding of two to n e s  produced harmony. According to  
Hindem ith:
„ . . the  I n t e r v a l  formed by th e  con­
n e c t io n  of two to n e s ,  iSLthe b a s ic  u n i t  
o f  m u sica l  c o n s t ru c t io n .
The development of a r a t i o n a l  system of s c a le s
and i n t e r v a l s  based  on th e  tw elve b a s ic  i n t e r v a l s  o f  th e
modern ch rom atic  s c a le ,  ou t of a l l  th e  p o s s ib le  f r e q u e n c ie s
w i th in  th e  range of h e a r in g ,  has  been an e v o lu t io n a ry
p ro c e s s .  In  t h i s  re g a rd  Revesz s t a t e s  t h a t  th e r e  a r e
more than  1,000 d is c e rn a b le  n o te s  in  th e  tw o - l in e  o c tave  
2
a lo n e .  The e x t r a c t i o n  of on ly  a sm all number of 
f r e q u e n c ie s  from an alm ost i n f i n i t e  number a v a i l a b le  in  
th e  sound spectrum  and the  subsequent c o d i f i c a t i o n  i n to  a 
t h e o r e t i c a l  system ap p ea rs  to  be one o f  th e  g r e a t  f e a t s
3
of mankind.
P au l H indem ith, The C r a f t  o f  M usical C om position , 
t r a n s .  A rthu r  Mendel (New York: A sso c ia te d  Music P u b l is h e r  
I n c . ,  1942, Book I ) ,  p .  57.
O  /  /
Revesz, p . 219.
q
R ichard  Franko Goldman, Harmony in  W estern Music 
(New York: W. W. Norton and C o ., 1965), p . 4.
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The M usical I n t e r v a l :  An H i s t o r i c a l
P e r s p e c t iv e
The equa l- tem pered  i n t e r v a l ,  c u r r e n t ly  ac ce p ted  
a s  a s ta n d a rd  f o r  in s t ru m e n ts  of f ix e d  p i t c h  in  W estern 
m usic, has  evo lved  through a s e r i e s  of d i f f e r e n t  tu n in g  
system s and tem peram ents. An exam ina tion  of th e  e v o lu t io n ­
a ry  p ro c e s s  r e v e a l s  t h a t  th e  p r e c i s e  s i z e  o f  m usica l 
i n t e r v a l s  v a r i e s  w i th in  l i m i t s  depending on th e  tu n in g  
system in  vogue.
The re c o rd ed  h i s t o r y  of W estern music b e g in s  w ith  
th e  e s ta b l i s h m e n t  o f  m a th e m a tic a l ly  de term ined  i n t e r v a l s  
and s c a le  system s in  a n c ie n t  Greek c i v i l i z a t i o n .  There 
were s e v e r a l  system s of Greek tu n in g  based  on m elodic 
i n t e r v a l s  o b ta in e d  by means of a monochord. The most 
i n f l u e n t i a l  in  th e  h i s t o r y  o f  W estern music was th e  tu n in g  
system a t t r i b u t e d  to  P y th ag o ras  who l i v e d  d u ring  th e  
s ix t h  c e n tu ry  B. C.^ The Py thagorean  system  i s  based upon 
th e  i n t e r v a l l i c  r e l a t i o n s h i p  o f  th e  o c tav e  and th e  f i f t h ,  
th e  f i r s t  two i n t e r v a l s  o f  th e  n a t u r a l  harmonic s e r i e s .  
Using s im ple  r a t i o s  of 1 :2  and 2 :3 ,  i t  was p o s s ib le  to  
determ ine a l l  o f  th e  n o te s  in  th e  d ia to n ic  s c a le .  The 
to n e s  a r e  o b ta in e d  by c o n s t ru c t in g  a s e r i e s  of su c c e s s iv e  
f i f t h s  above th e  fundam ental and re d u c in g  them back to  th e  
w r i t t e n  span of an o c ta v e .
^ J .  Murray Barbour, Tuning and Temperament (E ast 
Lansing : M ichigan S ta te  C o llege  ï>ress, 1953), pp. 2 -3 .
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A lthough P y th ag o ras  h im se lf  a p p a re n t ly  d id  n o t
w r i t e  on th e  s u b je c t  of m usic , t h i s  system of i n t e r v a l
arrangem ent c r e d i t e d  to  him was fav o red  by B o e th iu s  who
w ro te  an i n f l u e n t i a l  t r e a t i s e  on music in  the  e a r l y  s ix t h
c e n tu ry  A. D.^ B oe th ius  d e s c r ib e d  o th e r  system s of tu n in g
b u t gave d e t a i l e d  a c co u n ts  on ly  f o r  th e  Pythagorean  system,
Pythagorean  in to n a t io n  seems to  have se rved  th e
Middle Ages w e ll  bu t a l t e r n a t e  so u rce s  o f  tu n in g  became
n e c e s s a ry  w ith  th e  development o f  polyphony and th e
n e c e s s i ty  o f  d e a l in g  w ith  harmonic a s  w e ll  a s  m elodic
i n t e r v a l s .  The Pythagorean  t h i r d ,  s i x t h ,  and sev en th  were
2
to o  sha rp  t o  be a c c e p ta b le  a s  harmonic i n t e r v a l s ,  b u t 
w r i t e r s  on music u n t i l  th e  f i f t e e n t h  c e n tu ry  advocated  
e x c lu s iv e  u se  o f  P y thagorean  in to n a t io n .
A new system of tu n in g  appeared  in  the  f i f t e e n t h
3
c e n tu ry .  T h is  system , advocated  by Ramis, c o n ta in e d  
i n t e r v a l s  l e s s  cumbersome th a n  th e  com plica ted  P y thagorean  
r a t i o s .  E lem ents of bo th  P y thagorean  and j u s t  i n to n a t io n  
were in c o rp o ra te d  in to  th e  system . J u s t  i n to n a t io n ,  based  
on th e  p r i n c i p l e  o f  n a t u r a l  f i f t h s  and t h i r d s ,  w h ile  
proposed from tim e to  tim e h as  never  been o f  p r a c t i c a l  u se
^Barbour, p . 3 .
^Wilmer T. Bartholomew, A c o u s t ic s  of Music 
(Englewood C l i f f s ,  New J e r s e y :  P r e n t i c e - H a l l ,  I n c . ,  1952), 
p . 171.
^B arbour, p . 4.
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a s  a workable s y s t e m J u s t  in to n a t io n ,  however, h as  
been used  in  com bination w ith  o th e r  system s. The system 
advocated  by Ramis was s im i la r  to  Pythagorean  tu n in g  bu t 
c o n ta in e d  fo u r  pure t h i r d s .  Ramis appeared  a s  th e  f i r s t  
of many re fo rm e rs  in  a s e r i e s  of a t te m p ts  to  develop a 
compromise system of temperament adap ted  to  the  c o n t r a ­
p u n ta l  s t y l e  of h i s  tim e.
A f u r t h e r  compromise of th e o r i e s  was advocated
2
by Aron in  th e  e a r ly  s ix t e e n th  c e n tu ry .  T h is  system of 
temperament was d e sc r ib e d  a s  meantone temperament and 
r e s u l t e d  from s l i g h t l y  d im in ish in g  th e  f i r s t  fo u r  f i f t h s  
in  th e  s e r i e s .  T h is  a l t e r a t i o n  o f  f i f t h s  r e s u l t e d  in  a 
pure major t h i r d  and, in  p r a c t i c e ,  produced a m ix tu re  
of p e r f e c t  and tempered f i f t h s  a l low ing  m odula tions 
through  th r e e  f l a t s  and th r e e  sh a rp s  w ithou t the  n e c e s s i ty  
of r e tu n in g .  T h is  system remained v ia b le  u n t i l  th e  
equa l- tem pered  system emerged in  the  middle of th e  
e ig h te e n th  c e n tu ry .
Equal temperament was a f u r th e r  a t tem p t a t  a 
compromise n e c e s s i t a t e d  by th e  l im i t a t i o n s  o f e a r l i e r  
system s. The e a r l i e s t  tu n in g  by a system approx im ating  
equa l temperament i s  m entioned by Lanfranco in  th e
I jo h n  Backus, The A c o u s t ic a l  Foundations o f  Music 
(New York: W. W. N orton  and b o . ,  I n c . ,  1969}, p . l à ? .
2B arbour, p .  11.
^Bartholomew, p . 181.
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s ix t e e n t h  c e n tu ry .^  Although th e  system was o r i g i n a l l y  
des igned  f o r  th e  c la v ic h o rd  and organ , i t  appears  t h a t  
l u t e s  and v i o l s  were g e n e ra l ly  tuned to  equal temperament 
by th e  m iddle of th e  s ix t e e n th  c e n tu ry .
The equa l- tem pered  system i s  c h a ra c te r iz e d  by th e  
tw elve eq u a l sem itones w i th in  th e  o c ta v e .  Thus, th e  
i n t e r v a l  from C to  C# would be m a th em atica lly  and 
a c o u s t i c a l l y  th e  same a s  the  i n t e r v a l  from C# to  D. By 
u s in g  t h i s  temperament, a l l  l i k e  i n t e r v a l s  become th e  
same s i z e .  T h is  c r e a te d  e q u a l i t y  w i th in  the  i n t e r v a l s  
and k ey s ,  and made p o s s ib le  m odu la tions  to  any key w ith o u t 
th e  n e c e s s i ty  of r e tu n in g .  The accep tance  of th e  e q u a l-  
tempered system o f  tu n in g  d u ring  th e  e ig h te e n th  ce n tu ry  
was a compromise made n e c e ssa ry  by ever in c re a s in g  demands 
f o r  w id e -ran g in g  key r e l a t i o n s h i p s  by composers. Equal 
temperament was adopted , and h as  been accep ted  by most 
Western c u l t u r e s  a s  th e  most p r a c t i c a l  system of tem per­
ament u n t i l  the  m u s i c a l - c u l tu r a l  r e v o lu t io n  of th e  
tw e n t ie th  c e n tu ry .
Table 1 compares th e  f requency  r a t i o s  and 
d e v ia t io n s  in  c e n t s  of th e  P y thagorean , j u s t ,  and e q u a l-  
tempered system s.
^Barbour, p . 45.











Major Second C-D 8:9 204 8:9 204 400:449 200
Major Third C-E 64:81 408 4:5 386 50:63 400
Perfect Fourth C-F 3:4 498 3:4 498 227:303 500
Perfect Fifth C -G 2:3 702 2:3 702 289:433 700
Major Sixth C-A 16:27 906 3:5 884 22:37 900
Major Seventh C-B 128:243 1,110 8:15 1,088 89:168 1,100
Perfect O ctave C-C 1:2 1,200 1:2 1,200 1:2 1,200
00
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D e f in i t i o n  o f  Timbre
A f u n c t io n a l  d e f i n i t i o n  s t a t e d  by Backus p la c e s  
the  s u b je c t  o f  tim bre  in  a p e r s p e c t iv e  a p p r o p r ia te  f o r  
use in  th e  p r e s e n t  s tu d y :
[Timbre i s ]  . . . the  c h a r a c t e r i s t i c  
of a tone t h a t  can d i s t i n g u i s h  i t  from 
o th e r s  of th e  same frequency  and loud­
n e s s .^
Seashore^ and Olson^ s t a t e  t h a t  sound waves have 
fo u r  c h a r a c t e r i s t i c  p r o p e r t i e s ;  f req u en cy , am p litu d e , 
d u r a t io n ,  and form. Any sound, from a s im ple  pure  tone to  
th e  most complex o f  m usica l to n e s ,  can be ana lyzed  and 
reduced  to  th e s e  fo u r  b a s ic  p r o p e r t i e s .  Each o f  th e  
p r o p e r t i e s  h as  p h y s ic a l  a s  w e ll  a s  p e r c e p tu a l  c h a r a c te r ­
i s t i c s .  The p h y s ic a l  p ro p e r ty ,  f req u en cy , i s  d e f in e d  a s  
c y c le s  p e r  second and i s  p e rce iv ed  a s  p i t c h .  P h y s ic a l  
i n t e n s i t y  can be d e s c r ib e d  in  term s of am plitude  and i s  
p e rc e iv e d  a s  lo u d n e ss .  The p h y s ic a l  p ro p e r ty ,  d u r a t io n ,  
r e f e r s  to  th e  le n g th  o f  tim e a tone l a s t s  and i s  p e rc e iv e d  
a s  t im e . The p h y s ic a l  p ro p e r ty ,  form, r e f e r s  to  th e  shape 
o f  th e  sound wave and i s  p e rce iv ed  a s  t im b re .
Lundin e l a b o r a t e s  f u r t h e r  on th e  p h y s ic a l  and 
p s y c h o lo g ic a l  c h a r a c t e r i s t i c s  of th e  sound so u rce :
^Backus, p . 4 .
^C arl E. S easho re , Psychology of Music (New York: 
McGraw-Hill Book Company, I n c . ,  1937), p . 16.
^Harry F. O lson , Music P h y s ic s  and E n g in ee rin g  
(2nd e d . ;  New York: Dover P u b l is h in g  C o .,  1967), pp. 242-247,
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O b je c t iv e  p s y c h o lo g is ts  p r e f e r  to  
c o n s id e r  what have been fo rm erly  c a l l e d  
th e  p h y s ic a l  and p sy c h o lo g ic a l  a s p e c t s  
of th e  sound s t im u lu s  a s  th e  v i b r a t i o n a l  
and t o n a l . Both of th e se  a t t r i b u t e s  
c h a r a c t e r i z e  th e  same s t im u lu s  o b je c t ,  
sound. They a r e  bo th  s e t s  o f  q u a l i t i e s  
which se rve  to  d e s c r ib e  i t  a s  a s t im u lu s  
o b je c t  . . . Both s e t s  of p r o p e r t i e s  
r e f e r  to  th e  s t im u lu s  s id e  of th e  psy­
c h o lo g ic a l  e v e n t .
On th e  o th e r  s id e  i s  th e  organism  
which i s  respond ing  to  th e se  sound 
s t i m u l i  . . . The p h y s i c i s t  m ight be 
p a r t i c u l a r l y  i n t e r e s t e d  in  s tu d y in g  th e  
v i b r a t i o n a l  a s p e c t s  of th e  s t im u lu s ,  
m easuring  th e  frequency  o r  i n t e n s i t y  of 
th e  sound wave, w h ile  th e  p s y c h o lo g is t  
would be more i n t e r e s t e d  in  examining how 
peop le  r e a c t  to  the  to n a l  a s p e c t s ,  a s  in  
th e  d e te rm in a t io n  of an i n d i v i d u a l ' s  
s e n s i t i v i t y  to  d i f f e r e n c e s  in  p i t c h  o r  
lo u d n e ss .
Timbre i s  t h a t  elem ent which i s  d e s c r ib e d  in  term s
of wave form . Wave forms range from th e  s in e  wave through
an i n f i n i t e  number o f  c o m p le x i t ie s  to  in c lu d e  th e  r i c h e s t
sounds p o s s ib le  and c o n t in u in g  on to  in c lu d e  complex forms
2
d e s c r ib e d  sim ply  a s  n o i s e -
The tim b re  o f  m usica l in s t ru m e n ts  i s  de term ined , 
in  p a r t ,  by th e  number and r e l a t i v e  i n t e n s i t y  of th e
^Robert W. Lundin, An O b je c t iv e  Psychology of 
Music (New York: The Ronald P re s s  Company, 1953), p . 12.
^S eash o re ,  p . 20.
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p a r t i a lS o ^  F lu te  and oboe tone q u a l i t y  can be d i s t i n g u i s h ­
ed a s  a r e s u l t  o f  th e  r e l a t i v e  s t r e n g th  and i n t e n s i t y  of 
th e  ov er to n e  s e r i e s  of th e  two in s t ru m e n ts .  F lu te  tone  i s  
c h a r a c te r i z e d  by a s t ro n g  fundam ental w hile  oboe tone 
q u a l i t y  i s  r e l a t i v e l y  weak in  th e  fundam ental w ith  s t ro n g e r
em phasis in  th e  frequency  range from 500 to  1,500 c y c le s  
2
p e r  second.
The fundam ental p i t c h ,  a l s o  d e sc r ib e d  a s  th e  f i r s t  
p a r t i a l ,  and th e  p a r t i a l s  above th e  fundam ental a re  
r e f e r r e d  to  a s  th e  harmonic s e r i e s .  The f i r s t  s ix t e e n  
p a r t i a l s  of th e  harmonic s e r i e s  beg inn ing  on low C a re  
shown in  F ig u re  1. The p a r t i a l s  do n o t  end w ith  th e  
s ix t e e n t h ,  r a t h e r ,  they  co n t in u e  in  ever  sm a lle r  i n t e r -  
v a l l i c  u n i t s .
S e a s h o re 's  t r e a t i s e  on in s t ru m e n ta l  tim bre  p ro ­
v id e s  a more te c h n ic a l  d e s c r ip t io n  of th e  tim bre 
phenomenon:
P u t t in g  a l l  th e se  f a c t s  to g e th e r  we 
o b ta in  a d e f i n i t i o n  o f  t im bre  a s  fo l lo w s :
Timbre i s  t h a t  c h a r a c t e r i s t i c  o f a tone 
which depends upon i t s  harmonic s t r u c t u r e  
a s  m od if ied  by a b s o lu te  p i t c h  and t o t a l  
i n t e n s i t y .  The harmonic s t r u c t u r e  i s
l l n  a d d i t io n  to  th e  fundam ental p i t c h ,  most m usica l 
to n e s  c o n ta in  o th e r  weaker to n e s  c a l l e d  " p a r t i a l s " .  These 
p a r t i a l s  a r e  c r e a te d  by th e  v i b r a t i o n  of in d iv id u a l  p a r t s  
of th e  v ib r a t i n g  s t r i n g  o r  column of a i r .  T h is  i s  de­
sc r ib e d  more f u l l y  in  th e  s e c t io n  d e a l in g  w ith  th e  harmonic 
s e r i e s .
^Olson, pp. 221-225.
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F ig u re  1, Harmonie S e r ie s  on C
expressed  in  term s of the  number, d i s ­
t r i b u t i o n ,  and r e l a t i v e  i n t e n s i t y  of i t s  
p a r t i a l s .  Recent experim en ts  show th a t  
we must a l s o  take  phase r e l a t i o n s  in to  
acco u n t. P h y s ic a l ly  th e  tim bre o f  the  
tone i s  a c ro s s  s e c t io n  of th e  tone 
q u a l i t y  f o r  the  moment r e p re s e n te d  by th e  
d u r a t io n  of one v ib r a t io n  in  the  sound.1
Concerned w ith  the  des ign  o f  a new m usica l i n s t r u ­
ment, T ay lor o f f e r s  a more in c lu s iv e  d e f i n i t i o n  of tone 
q u a l i t y  and f a c t o r s  t h a t  in f lu e n c e  t im b re . Supporting  
th e  s ta te m en t of Seashore , T ay lor a s c r ib e s  th re e  m ajor 
f a c t o r s  to  th e  o r ig in  of d i f f e r e n c e s  in  m usica l tone 
q u a l i t y .
The f i r s t  p o s s i b i l i t y  i s  s im ultaneous  v ib r a t i o n  
in  s e v e ra l  modes of re so n an ce . T h is  g iv e s  r i s e  to  a 
harmonic m ix tu re  w ith  a p e r f e c t l y  r e p e t i t i v e  wave shape. 
The second major f a c to r  to  in f lu e n c e  tone q u a l i t y  i s  an 
a m p l i f i c a t io n  system w ith  r e s u l t i n g  t r a n s i e n t  e f f e c t s .
' S e a s h o r e ,  p .  9 7 .
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F a c to r  th r e e  in c lu d e s  t r a n s i e n t s  caused s p e c i f i c a l l y  by 
the  method of i n i t i a t i o n  of th e  sound,^
In  a d d i t io n  to  the  th r e e  f a c t o r s  t h a t  a re  prim ary  
d e te rm in a n ts  of tone q u a l i t y  o r  t im b re ,  T aylor d is c u s s e s  
two a d d i t io n a l  a r e a s .  These secondary a r e a s  a re  o f te n  of 
a type t h a t  pe rm it one p a r t i c u l a r  perfo rm er o r  in s tru m en t 
to  be d is t in g u is h e d  from o th e r s  of th e  same b a s ic  ty p e .
The two a re  i d e n t i f i e d  by T ay lo r  a s  fo rm an ts  and th e  
te rm in a l  t r a n s i e n t  e f f e c t .  T h is  f i n a l  c a te g o ry  in c lu d e s  
v ib r a to  and i n c id e n t a l  n o is e .
In  summary, i t  has been shown t h a t  wave form i s  
p r im a r i ly  r e s p o n s ib le  fo r  th e  tone q u a l i t y  of m usical 
sounds. Complex m usica l to n e s  a re  composed of f r e q u e n c ie s  
v ib r a t in g  in  a d d i t io n  to  th e  fundam en ta l. These f re q u en ­
c i e s  o r  p a r t i a l s  sounding above th e  fundam ental occur in  
an o rd e r  t h a t  i s  known a s  th e  harmonic s e r i e s .  I t  i s  
f u r t h e r  dem onstrab le  t h a t  th e  number, r e l a t i v e  s t r e n g th ,  
and i n t e n s i t y  of th e s e  p a r t i a l s  a r e  th e  prim ary  d e t e r ­
m inan ts  o f  d i f f e r e n c e s  in  tone q u a l i t y .  In a d d i t io n  to  
th e  m ajor f a c t o r s  of tone q u a l i t y ,  i t  i s  T a y lo r ’ s view 
t h a t  two secondary  a r e a s ,  fo rm an ts  and te rm in a l  e f f e c t s ,
c o n t r ib u te  to  th e  q u a l i ty  and c h a r a c te r  of p e rce iv ed
^ 2 sound.
^C. A. T ay lo r ,  The P h y s ic s  o f  M usical Sound (New 
York: The American E ls e v ie r  P u b l ish in g  C o ., 1 9 6 5 ) , p. 106.
^ T ay lo r ,  pp. 106-110.
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P e rc e p t io n  of A ural S t im u l i
I n t e r e s t  in  th e  n a tu re  of m u sica l  t a l e n t  began to  
a t t r a c t  a t t e n t i o n  d u r in g  the  l a t t e r  h a l f  o f  th e  n in e te e n th  
c e n tu ry .  S ev e ra l  e a r l y  s tu d i e s  l i s t e d  c h a r a c t e r i s t i c s  
which r e s p e c t iv e  a u th o rs  deemed to  be im p o rtan t i n d i c a t o r s  
of m usica l t a l e n t .  In  th e  l i t e r a t u r e  concerned  w ith  
m usica l measurement some co n fu s io n  e x i s t s  re g a rd in g  th e  
use of th e  te rm s m u s ic a l i ty ,  m usica l a p t i t u d e ,  m usica l 
t a l e n t ,  and m u s ica l  a b i l i t y .  Lehman comments t h a t  w r i t e r s  
use th e  term s i n c o n s i s t e n t l y . ^  In  an a t te m p t to  c l a r i f y  
th e  i s s u e ,  he d e f in e s  m usica l a p t i tu d e  a s  p o t e n t i a l  f o r  
m usica l ach ievem ent. M u s ic a l i ty  and m u sica l  t a l e n t  a r e  
used  in  a s im i la r  c o n te x t  w hile  m u sica l  a b i l i t y  r e f e r s  
to  accom plishm ent, w hether a c q u ire d  o r  in n a te .
A d e s c r ip t i o n  o f  m u s ic a l i ty  i s  o f te n  approached 
through an a n a ly s i s  of m usica l a b i l i t y  in  an e f f o r t  to  
i d e n t i f y  f a c t o r s  c o n t r ib u t in g  to  m u s ica l  b e h a v io r .  Re­
s e a r c h e r s  approach ing  m u s ic a l i ty  in  t h i s  manner com pile 
l i s t s  of a t t r i b u t e s  common to  in d iv i d u a l s  reco g n ized  a s  
m u s ic a l .  The number and k ind  o f a t t r i b u t e s  observed by th e  
r e s e a r c h e r s  a r e  g e n e ra l ly  d i f f e r e n t ,  b u t  common a b i l i t i e s  
do o cc u r .  In c lu d ed  among th e se  a t t r i b u t e s  a r e  th e  a b i l i t y
Pau l R. Lehman, T e s ts  and Measurements in  Music 
(Englewood C l i f f s ,  New J e r s e y :  P r e n t i c e - H a l l ,  I n c . ,  1968), 
p .  7 .
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to  d e te c t  d i f f e r e n c e s  in  p i t c h ,  i n t e r v a l s ,  and c h o rd s .^
The f i r s t  a p t i tu d e  t e s t  to  g a in  wide r e c o g n i t io n
and accep tance  in  the  music f i e l d  was th e  Seashore Measures
2
of M usical T a l e n t s . P u b lish e d  o r i g i n a l l y  in  1919, th e s e  
m easures e x e r te d  a s t ro n g  in f lu e n c e  on music e d u c a tio n ,
O
and a r e v i s e d  form c o n t in u e s  in  u se  to d a y . The 1939 
r e v i s io n  c o n ta in s  s ix  s e p a ra te  t e s t s  in c lu d in g  P i t c h ,  
Loudness, Rhythm, Time, Timbre, and Tonal Memory. The 
tim bre d is c r im in a t io n  t e s t  r e p la c e d  th e  o r i g i n a l  t e s t  of 
consonance .^  A d d i t io n a l  m usica l a p t i tu d e  m easures employ 
t e s t s  o f  tim bre  d i s c r im in a t io n .  The a p t i tu d e  t e s t  by 
Kwalwasser and Dykema i s  an example. In  t h i s  d i s c r im i ­
n a t io n  t e s t ,  s u b je c t s  h ea r  the  sounds o f  m usica l 
in s t ru m e n ts  and a r e  asked to  determ ine w hether they  a re  
th e  same o r d i f f e r e n t .
The m a jo r i ty  o f music t e s t ,  bo th  s ta n d a rd iz e d  and 
n o n -s ta n d a rd iz e d ,  which have been developed in  th e  l a s t  
f o r t y  y e a rs  seem to  f a l l  in to  two broad  c a te g o r i e s :  (1)
t e s t  o f  m usica l a p t i tu d e  and (2) t e s t s  o f  m usica l
^W illiam E. Whybrew, Measurement and E v a lu a t io n  in  
Music (Dubuque, Iowa: W illiam  C. Brown C o ., 1962), p . 86.
^Whybrew, p . 6.
^Lehman, p .  5 .
^Lundin, p .  178.
Sjacob Kwalwasser and P e te r  Dykema, Kwalwasser-  
Dykema Music T e s t s  (New York: C a rl  F i s c h e r ,  1930),
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ach ievem en t.^
2 gLehman and Whybrew i d e n t i f i e d  a t h i r d  ca teg o ry
of t e s t s  which they  c a l l e d  " t e s t s  o f m usica l perfo rm ance ."  
B ullock  i d e n t i f i e d  s t i l l  a n o th e r  type  of music t e s t  which 
p u r p o r ts  to  a s s e s s  a v a r i e ty  of p e r s o n a l  a t t r i b u t e s  such 
a s  mood, t a s t e ,  i n t e r e s t ,  o p in io n ,  p re fe re n c e ,  a t t i t u d e ,  
judgm ent, p e r c e p t io n ,  and a p p r e c i a t i o n .^  C o l l e c t iv e ly ,  
th e se  in s t ru m e n ts  a re  o f te n  r e f e r r e d  to  a s  music a p p re c ia ­
t i o n  t e s t s .  B u llock  f u r t h e r  d iv id e d  music a p p re c ia t io n  
t e s t s  i n to  th r e e  groups: (1) m easures of p e rc e p t iv e
a b i l i t y ,  (2) v e rb a l  m easures of a t t i t u d i n a l  d i s p o s i t i o n ,
5
and (3) to n a l  m easures of a t t i t u d i n a l  re sp o n se s .
T h e o r ie s  d e a l in g  w ith  th e  n a tu re  and e v a lu a t io n  
of m u s ic a l i ty  f a l l  in to  two d iv e rg e n t  c a te g o r ie s .  The 
a to m is t i c  view p roposes  t h a t  m u s ic a l i ty  i s  th e  r e s u l t  of 
th e  p e rc e p t io n  of a  number o f  m u s ica l  a t t r i b u t e s ,  each of 
which i s  cap ab le  of i s o l a t e d  measurement. The second 
school of though t approaches the  s u b je c t  of m usica l
Edwin Gordon, The Psychology of Music Teaching 
(Englewood C l i f f s ,  New J e r s e y :  P r e n t i c e - H a l l ,  I n c . ,  1971), 
p . 5.
^Lehman, p .  70.
^Whybrew, p . 164.
^W illiam  J .  B u llock , "A Review of Measures o f  
M u sico -A esthe tic  A t t i t u d e , "  J o u rn a l  o f Research in  Music 
E d u c a tio n , XV (Summer, 1967), pp. 331-344.
^ B u l l o c k ,  p .  3 3 3 .
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a p t i tu d e  through G e s ta l t  Psychology. The co n tro v e rsy  
su rround ing  th e  n a tu re  and e v a lu a t io n  of m usica l a p t i tu d e  
i s  n o t s e t t l e d .  E m pirica l ev idence  su p p o r tin g  e i t h e r  
s id e  i s  no t s u f f i c i e n t  to  r e s o lv e  th e  i s s u e .
Seashore proposed an a to m is t i c  view o f  m usica l 
a p t i tu d e .  According to  Seashore , m usica l a p t i tu d e  cou ld  
be s tu d ie d  through th e  measurement of an i n d i v i d u a l ' s  
response  to  th e  d is c r im in a t io n  o f  p i t c h ,  tim e, lo u d n e ss ,  
and t im b re .  The sensory  a t t r i b u t e s  i s o l a t e d  by Seashore 
were r e f e r r e d  to  a s  th e  se n se s  o f  p i t c h ,  tim e, lo u d n ess ,  
and t im b re .  F u r th e r ,  Seashore f e l t  th e se  d i s c r im in a t io n  
s k i l l s  a re  in n a te  and do n o t vary  to  a g r e a t  e x te n t  a f t e r  
e a r ly  y e a rs :
On the  b a s i s  of our experim ents  in  
m easuring th e se  sensory  c a p a c i t i e s ,  we 
f in d  t h a t  the  b a s ic  c a p a c i t i e s ,  the  sense 
o f p i t c h ,  the  sense of tim e, th e  sense  of 
loudness , and the  sense  of tim bre a re  
e le m e n ta l ,  by which we mean t h a t  they  a re  
l a r g e ly  inborn  and f u n c t io n  from e a r ly  
c h i ld h o o d .1
The a to m is t ic  view of m usica l a p t i tu d e  con tends 
t h a t  th e  p e rc e p t io n  o f th e  fo u r  b a s ic  p r o p e r t i e s  of sound 
a re  f u n c t io n s  which a r e  independen t and capab le  of 
i s o l a t e d  measurement.
M u r s e l l ' s  w r i t in g s ,  based  l a r g e ly  on G e s ta l t  
Psychology, p re se n te d  an opposing  view by su g g es tin g  t h a t  
the  v a r io u s  component p a r t s  o f  m usica l s t im u l i  a re
^ S e a s h o r e ,  p .  3 ,
28
p e r ip h e r a l  in  o r i g i n .  Upon h e a r in g  a s t im u lu s  th e  p a t t e r n s  
a re  o rg an ized  and s o r te d  o u t ,  n o t from th e  o u ts id e  
s t im u lu s ,  b u t  from the  a c t io n  o r  p e rc e p t io n  of th e  mind 
from w i th in .^  According to  M u rse l l ,  th e  i s o l a t e d  m easure­
ments o f  senso ry  c a p a c i t i e s  a re  n o t im portan t a s  
i n d i c a t o r s  o f m u s ic a l i ty .  The G e s ta l t  concep t of m usica l 
a p t i tu d e  focused  a t t e n t i o n  on a g e n e ra l  f a c t o r  o f  
m u s ic a l i ty  r a t h e r  than  a number of s e p a ra te  and r a t h e r  
independen t c a p a c i t i e s .
Recent r e s e a rc h  s t u d i e s  do n o t  su p p o rt th e
t h e o r i e s  of Seashore , bu t contend  th a t  th e  p e rc e p t io n  of
b a s ic  m usica l p r o p e r t i e s  a r e  n o t i s o l a t e d  and s e p a r a te  bu t
in te rd e p e n d e n t .  For in s ta n c e ,  Saldanha and Corso found
p e rc e p t io n  and r e c o g n i t io n  of tim bre  to  be somewhat
2
dependent on the  f requency  of th e  s t im u lu s .  S ergean t 
a l s o  c i t e d  ev idence t h a t  t im bre  i s  a f u n c t io n  of frequency ; 
lo u d n ess  i s  somewhat dependent on frequency ; and frequency  
i s  in f lu e n c e d  by d u r a t io n .
In  a d d i t io n  to  o p e ra t in g  in  an in te rd e p e n d e n t  
manner; th e  fo u r  p a ram e te rs  o f  sound have been shown to
^Jam es L. M u rse l l ,  The Psychology of Music (New 
York; W. W. Norton and Company, 1 0 3 t ) , p . 50.
^E. L. Saldanha and J .  E. Corso, "Cues and Iden ­
t i f i c a t i o n  of M usical I n s t r u m e n ts ,” J o u rn a l  o f th e  
A c o u s t ic a l  S o c ie ty  o f  America, XXXVI (1964), pp. 20-21 .
^Desmond S e rg ean t ,  "Measurement of P i t c h  D isc r im i­
n a t i o n , "  J o u rn a l  of R esearch  in  Music E d u ca tio n , XXI 
(S p r in g ,  1973), pp. 67-77.
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a c t  in d ep en d en tly  on o th e r  p e rc e p t io n  s k i l l s .  Haack, f o r  
example, s tu d ie d  th e  e f f e c t  of i n t e n s i t y  on th e  d i s c r im i ­
n a t io n  of p i t c h ,  rhythm , d u r a t io n ,  lo u d n e ss ,  t im b re ,  and 
1
to n a l  memory. Haack f e l t  t h a t  to  h e ig h te n  a u r a l  d i s ­
c r im in a t io n  and p e rc e p t io n  was a prim ary  g o a l  o f  music 
ed u c a t io n ,  b u t v a r io u s  a s p e c t s  of th e  p h y s ic a l  and c u l t u r a l  
environm ents  m ight be a f f e c t i n g  t h i s  p rim ary  g o a l .
Haack’s  t e s t  was s t r u c t u r e d  around and ad ap ted  from th e  
Seashore M easures o f  M usical T a l e n t s . Each item  s e le c te d  
was randomly a s s ig n e d  a loudness  l e v e l  in  a d d i t io n  to  
o th e r  ex p e r im en ta l  v a r i a n t s .  R e s u l t s  o f  th e  experim ent 
re v e a le d  t h a t  of s i x  d i s c r im in a t io n  s k i l l s  under i n v e s t i ­
g a t io n ,  th e  i n t e n s i t y  v a r ia b le  s i g n i f i c a n t l y  in f lu e n c e d  
th e  p e rc e p t io n  of rhythm, d u ra t io n ,  lo u d n ess  of to n e s ,  and 
t im b re .  The d i s c r im in a t io n  s k i l l s  of p i t c h  and to n a l  
memory were n o t s i g n i f i c a n t l y  a f f e c t e d  by th e  v a r io u s
loudness  l e v e l s  used  in  th e  ex perim en t.
2Recent s t u d i e s  by Z e i t l i n ,  and Henning and Gros- 
bergS r e p o r te d  t h a t  in  r a t h e r  c a r e f u l l y  c o n t r o l l e d  t e s t
Ip a u l  A. Haack, "The In f lu e n c e  of Loudness on the  
D is c r im in a t io n  of M usical Sound F a c t o r s , "  J o u rn a l  o f  Re­
sea rch  in  Music E d u c a tio n , XXlII (S p rin g , 1975), pp. 67-77,
^L. R. Z e i t l i n ,  "Frequency D is c r im in a t io n  of Pure 
and Complex T ones,"  J o u rn a l  o f  th e  A c o u s t ic a l  S o c ie ty  of 
Am erica, XXXVI (1964), p . 1207.
3g . B. Henning and S. L. G rosberg , " E f f e c t s  of 
Harmonic Components on Frequency D is c r im in a t io n ,"  Jo u rn a l  
o f  the  A c o u s t ic a l  S o c ie ty  of Am erica, XVIV, 5 (1968), 
pp. 1386-1389.
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s i t u a t i o n s  s u b j e c t s '  p e rc e p t io n  of p i t c h ,  h igh  o r  low, was 
more a c c u ra te  when complex r a t h e r  th an  pure to n e s  were 
used .
S e rg e a n t ’ s s tudy  of p i t c h  p e rc e p t io n  drew upon 
d a ta  p re s e n te d  by Saldanha and Corso, and Henning and 
Grosberg to  examine the  e f f e c t  o f  pure  to n e s  on p i t c h  
d i s c r i m in a t io n .^  S e r g e a n t 's  f i r s t  h y p o th e s is  s t a t e d  t h a t  
complex s i g n a l s ,  because of th e  p a r t i a l s  p r e s e n t ,  make 
th e  s u b j e c t ' s  d i s c r im in a t io n  ta s k  much e a s i e r .  The second 
h y p o th e s is  s t a t e d  th a t  d i s c r im in a t io n  o f  p i t c h  i s  under 
c e n t r a l  c o n t r o l  and i s  dependent on le a rn in g  th rough  
b e h a v io ra l  i n t e r a c t i o n ,  in  e f f e c t  say ing  t h a t  l e a r n in g  i s  
the  key to  th e  t a s k .  S ergean t s p e c u la te d  th a t  i t  was 
re a s o n a b le  to  assume t h a t  m u s ic a l ly  t r a in e d  s u b je c t s  would 
sco re  b e t t e r  on p i t c h  d i s c r im in a t io n  t a s k s  than  non- 
m u s ic a l ly  t r a i n e d  s u b je c t s .  In  d es ig n in g  the  experim ent 
he p r e d ic te d  t h a t  i f  t h i s  advanced and more a c c u ra te  ju d g ­
ment of complex to n e s  over judgment of pure to n e s  was due 
to  l e a r n in g ,  then  th e  m usicans ' d is c r im in a to ry  a b i l i t y
would be even more s i g n i f i c a n t  when complex s ig n a l s  r a t h e r
2
than  pure  to n e s  were used . S erg ean t u l t im a te ly  r e j e c t e d  
th e  f i r s t  h y p o th e s is  and concluded t h a t  th e  s u p e r io r  
judgment of complex to n e s  was n o t  due e n t i r e l y  to  p a t t e r n s
^ S erg ean t ,  pp. 12-14. 
2S e rg e a n t ,  p . 13.
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o f  b a s i l a r  re sp o n se ,  and t h a t  le a rn in g  was an im portan t 
f a c t o r  in  judgment of p i t c h .
Cuddy’ s r e s e a rc h  su p p o rted  th e  c o n c lu s io n s  reached  
by S e r g e a n t .1 Cuddy was concerned w ith  the  e f f e c t  of 
p r a c t i c e  on s u b j e c t s '  a b i l i t y  to  i d e n t i f y  m usica l p i t c h e s .  
The r e p o r t  concluded t h a t  s tu d e n ts  w ith  m usica l back­
grounds were more capab le  o f  i d e n t i f y in g  p i t c h e s  than  
n o n - t r a in e d  s u b je c t s .  Cuddy's s tudy  re v e a le d  t h a t  s t u ­
d e n ts  who l i s t e d  p iano  a s  t h e i r  m ajor in s tru m en t i d e n t i f i e d  
p iano  to n e s  more r e a d i ly  than  pure  to n e s .  Thus, p i t c h  
judgment was r e l a t e d  to  th e  p e rso n s  f a m i l i a r i t y  w ith  th e  
s t im u lu s  to n e .
C o n t ra d ic t in g  S ergean t and Cuddy, Leonard r e p o r te d
t h a t  t im bre  was no t a s i g n i f i c a n t  f a c t o r  in  p i t c h  d i s c r i m i -  
2
n a t io n .  H is  r e s e a rc h  a t tem p ted  to  determ ine th e  e f f e c t
of v a r io u s  c o n te x tu a l  and i n t r i n s i c  c h a r a c t e r i s t i c s  o f  th e
tone s t im u lu s  on p i t c h  d i s c r im in a t io n .  Leonard examined
th e  c h a r a c t e r i s t i c s  o f i n t e n s i t y ,  t im b re , r e g i s t e r  c o n te x t ,
d u r a t io n ,  and i n t e r - s t i m u lu s  time i n t e r v a l  on p i t c h
d i s c r im in a t io n .  The r e s u l t s  in d ic a t e d  th a t  a l l  f a c t o r s  
s tu d i e d ,  ex c ep t t im b re , a f f e c t e d  p i t c h  d is c r im in a t io n .
Lola  Lane Cuddy, " P r a c t i c e  E f f e c t s  in  P i t c h  P e r ­
c e p t io n "  (unpub lished  d o c to ra l  d i s s e r t a t i o n .  U n iv e r s i ty  
o f  T oron to , 1965), pp. 75-91.
2
N els  Leonard, J r . ,  "The E f f e c t  o f C e r ta in  I n t r i n ­
s i c  and C o n tex tu a l  C h a r a c t e r i s t i c s  o f the  Tone S tim ulus 
on P i t c h  D isc r im in a t io n "  (unpub lished  d o c to ra l  d i s s e r t a t i o n .  
West V i r g in ia  U n iv e r s i ty ,  1967), pp. 57-74.
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In  summary, i t  has been shown t h a t  two th e o r i e s  
re g a rd in g  m usica l t a l e n t  a re  p rom inen t. The a to m is t ic  
view, supported  by Seashore , p roposes  t h a t  m u s ic a l i ty  can 
be s tu d ie d  th rough an i n d i v i d u a l ' s  p e rc e p t io n  of sm all 
changes in  th e  b a s ic  p r o p e r t i e s  of a sound s t im u lu s .  A 
c o n f l i c t i n g  th eo ry  advoca tes  a g e n e ra l  f a c t o r  of m u s ic a l i ty ,  
N e ith e r  th eo ry  o f f e r s  a t o t a l l y  s a t i s f a c t o r y  e x p la n a t io n  
of m u s i c a l i ty .  The a to m is t ic  view has  come under a t t a c k  
and s e v e ra l  s tu d i e s  were d is c u s se d  t h a t  r e v e a l  th e  fo u r  
p r o p e r t i e s  of sound a re  p e rc e iv e d  in  an in te rd e p e n d e n t ,  
r a t h e r  than  an i s o l a t e d  manner.
A ural P e rc e p t io n  of M usical I n t e r v a l s
The b a s ic  p r o p e r t i e s  of m u sica l  sounds have been 
d is c u s se d  in  term s o f  h i s t o r i c a l ,  c o m p o s it io n a l ,  a c o u s t i c a l  
and p e rc e p tu a l  developm ents. S c i e n t i f i c  s tu d ie s  demon­
s t r a t e d  t h a t  th e  s in g le  m usica l sound i s  red u cab le  to  fo u r  
component p a r t s .  These p a r t s  have been examined and 
r e s e a rc h  s tu d i e s  p re se n te d  to  show th e  e f f e c t s  of th e se  
sound p a ram ete rs  on d i f f e r e n t  a u r a l  p e rc e p t io n  s k i l l s .  
F u r th e r ,  s e v e r a l  w r i t e r s  have shown t h a t  th e  b a s ic  u n i t s  
of sound e x h i b i t  bo th  p sy c h o lo g ica l  and p h y s ic a l  c h a r a c t e r ­
i s t i c s .  Lundin in d ic a te d  th a t  th e s e  two c h a r a c t e r i s t i c s  
r e f e r  to  th e  s t im u lu s  s id e  of th e  p y sc h o lo g ic a l  e v e n t .^
^Lundin, pp. 12-13.
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M usical i n t e r v a l s  a l s o  p o sse ss  v a r io u s  psycho log­
i c a l  c h a r a c t e r i s t i c s  s im i la r  to  those  of s in g u la r  sound 
so u rc e s .  The i n t e r v a l  e f f e c t  may be d e f in e d  in  th e  fo l lo w ­
ing ways. F i r s t ,  p h y s ic a l  dimension may be o b je c t i v e ly  
measured in  term s of i n t e r v a l  s i z e  and m athem atica l 
r a t i o ;  second, p e rc e p t io n  i s  s t a t e d  in  te rm s of psycholog­
i c a l  c h a r a c t e r i s t i c s .  For example, the  f r e q u e n c ie s  440 
and 880 can be reduced to  th e  r a t i o  of 1:2 which, when 
sounded to g e th e r ,  produce th e  p sy c h o lo g ica l  s e n s a t io n  of 
th e  o c ta v e .
I n t e r v a l s  p o sse s s  a v a r i e ty  of co n cep tu a l p o s s i b i l ­
i t i e s  w ith  r e s p e c t  to  p e rc e p t io n .  I n t e r v a l s  a re  s a id  to  
p o s se s s  phenom enological d e s c r ip t io n s .  Q u a l i t i e s  which 
i n t e r v a l s  a r e  s a id  to  be imbued w ith  in c lu d e :  th e  f o u r th
sounding r i c h ,  the  seven th  harsh  and co u rse ;  and the
1
second g r i t t y  and g r a t i n g .  A d d it io n a l  p e rc e p tu a l  
p o s s i b i l i t i e s  in c lu d e  an ap p a re n t  s in g le  p i t c h  o f  i n t e r ­
v a l s .  T h is  view s t a t e s  t h a t  i n t e r v a l s  cou ld  be spoken 
of a s  though each was cap ab le  of producing a s in g le  to n e . 
The f i n a l i t y  e f f e c t  of c e r t a i n  i n t e r v a l s  i s  c la im ed  a s  a 
p e rc e p tu a l  a t t r i b u t e  o f  c e r t a i n  com bina tions.
The p e rc e p t io n  of r o o t  in  harmonic i n t e r v a l s  was 
examined by Hurwitz in  a s tu d y  d e a l in g  w ith  th e  phenomenal
E. M. Edmunds and M. E. Smith, ’’The Phenomenol­
o g ic a l  D e sc r ip t io n  o f  M usical I n t e r v a l s , ” American Jo u rn a l  
of Psychology, XXXIV (1923), pp. 287-291.
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t e s t i n g  of m u s ic ian s  toward th e  p e rc e p t io n  o f  i n t e r v a l  
r o o t s . 1 H urw itz concluded t h a t  lo u d n e ss ,  t im b re ,  and con­
t e x t  d id  have e f f e c t s  on th e  ch o ice  o f  r o o t ,  however, th e  
over to n e  s e r i e s  seemed to  p la y  a r e l a t i v e l y  sm all r o l e  in  
th e  phenomenal p e rc e p t io n  of r o o t .
I n t e r v a l s  a r e  d e s c r ib e d  a s  e i t h e r  consonant o r  
d i s s o n a n t .  In  c a te g o r iz in g  th e  tw elve sim ple i n t e r v a l s ,  
i n d iv id u a l s  a r e  o f te n  asked to  respond  to  q u e s t io n s  con­
c e rn in g  th e  ap p a re n t  p le a s a n tn e s s  o r  u n p le a n sa n tn e s s  of th e  
i n t e r v a l  e f f e c t . % The consonance o r  d isso n an ce  d is c u s s io n  
was one of th e  f i r s t  ways in  which p s y c h o lo g is t s  a t tem p ted  
to  c a te g o r iz e  i n t e r v a l s  and th e  p e rc e p t io n  o f  th e  i n t e r ­
v a l  e f f e c t .  Helm holtz formed h i s  th e o ry  of consonance 
and d isso n an ce  in  th e  l a t e  n in e te e n th  c e n tu ry .  Helm holtz 
found t h a t  when two to n e s  were sounded to g e th e r  and judged  
consonan t, th e  to n e s  p o ssessed  s im i la r  o v e r to n e  p a t t e r n s .
In  a d d i t io n ,  consonan t i n t e r v a l s  d id  n o t  produce the  
s e n s a t io n  o f  u p p e r - p a r t i a l  b e a t s .  C om binations which d id  
produce th e  e f f e c t  o f  b e a t s  were judged  to  be d is s o n a n t  
and th e  d isso n an ce  was th e  r e s u l t  o f  th e  fundam ental o r
R obert I rv in g  H urw itz , "An I n v e s t i g a t i o n  In to  th e  
P e rc e p t io n  o f Root in  Harmonic I n t e r v a l s "  (unpub lished  
d o c to r a l  d i s s e r t a t i o n ,  In d ian a  U n iv e r s i ty ,  1970), pp. 
45-59 .
2
Paul R. F arnsw orth , The S o c ia l  Psychology o f  
Music (New York: The Dryden P r e s s ,  1958)“, pp. 33-34.
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th e  upper p a r t i a l s . ^
Stumpf r a i s e d  doubt re g a rd in g  th e  work o f Helm­
h o l t z .  Stumpf r e f e r r e d  to  h i s  e x p la n a t io n  o f  th e  
consonance-d issonance  q u e s t io n  a s  a th e o ry  o f  fu s io n  or 
th e  a b i l i t y  of two c la n g s  to  emerge in to  a s in g le  to n e .
He reco g n ized  v a r io u s  deg rees  of f u s io n .  The oc tave  was 
reg ard ed  a s  the  most consonan t, n ex t th e  p e r f e c t  f i f t h .  
The major t h i r d  and s ix t h  were a l s o  reco g n ized  a s
consonan t. The seconds, se v e n th s ,  and augmented combi-
2n a t io n s  were n ea r  th e  d is so n a n t  end of th e  c a te g o ry .
Many music p s y c h o lo g is ts  r e j e c t  b o th  of th e  above 
c o n s id e r a t io n s  and p r e f e r  to  speak of th e  consonance- 
d issonance  p e rc e p t io n  a s  e s s e n t i a l l y  a r e s u l t  of 
i n c u l t u r a t i o n .  The c o n s id e r a t io n  of a resp o n se  to  the  
q u e s t io n  of consonance and d issonance  b e in g  la rg e ly
3
in f lu e n c e d  by c u l t u r a l  background.
I n t e r v a l  d i s c r im in a t io n ,  be ing  one of th e  a r e a s  
b a s ic  to  much o f  music p e r c e p t io n ,  has been used w idely  
in  music achievem ent and a p t i tu d e  t e s t s .  M urse ll  focused
^H. L. F. Helm holtz , On the  S e n sa t io n s  of Tone, 
t r a n s .  A lexander E l l i s  (6 th  e d , ;  New York: P e te r  Smith, 
1948), p . 194.
^Robert W. Lundin, An O b je c t iv e  Psychology of Music 
(New York; The Ronald P re s s  Company, 1953), pp. 83-84 
c i t i n g  C a rl  Stumpf, Tonosychologie (S. H i r z e l ,  L e ip z ig ) ,
I ,  (1883), and I I ,  (1890).
^ F a r n s w o r t h ,  p .  1 9 3 .
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a t t e n t i o n  upon te n  f a c t o r s  of m u s i c a l i ty .^  Those ten  
f a c t o r s  have been employed by v a r io u s  t e s t  d ev e lo p e rs  in  
one manner o r  an o th e r  to  de te rm ine  m u s ic a l i ty .  Inc luded  
among th e  te n  f a c t o r s  i s  th e  s k i l l  of i n t e r v a l  r e c o g n i t io n  
and re p ro d u c t io n .
Revesz has  developed a t e s t  b a t t e r y  which i s  u se ­
f u l  in  t e s t i n g  m usica l t a l e n t .  The t e s t  c o n ta in s  fo u r  
s e c t io n s  d e a l in g  w ith  rh y th m ic a l  sen se , r e g io n a l  p i t c h ,
a n a l y s i s  of tw o-note com bina tions  and cho rds , and c a p a c i ty
2
to  g rasp  and s in g  m elodic l i n e s .
T e s t  d e v e lo p e rs  who have used  i n t e r v a l  d i s c r im i -
3
n a t io n  a s  p a r t i a l  d e te rm in a n ts  o f  m u s ic a l i ty  a re  Madison , 
Lundin"^, and A l i f e r i s .®  Of th e s e  music achievement t e s t s ,  
th e  t e s t s  by Lundin and A l i f e r i s  c o n ta in  a u r a l  s t im u l i  
produced e n t i r e l y  on th e  p iano  w ith  no a t tem p t to  employ 
o th e r  sound g e n e ra t in g  so u rc e s .
Each i n t e r v a l  i s  p e r c e p tu a l ly  d i f f e r e n t  and has  a
M u rse l l ,  p . 303,
^Revesz, p . 135.
^T. Ho Madison, " I n t e r v a l  D isc r im in a t io n  a s  a 
Measure of M usical A p t i tu d e ,"  A rch ieves  of Psychology,
CCVI (1942), pp. 1-99.
^R, W. Lundin, "The Development and V a l id a t io n  of 
a Set o f  M usical A b i l i t y  T e s t s , "  P sy c h o lo g ica l  Monographs, 
L X III ,  305 (1949), pp. 1-20.
®James A l i f e r i s  and J .  E. S te c k le in ,  "The Develop­
ment of a C o llege  E n trance  T e s t  i n  Music Achievem ent," 
J o u rn a l  of Research  in  Music E d u c a t io n . I ( F a l l ,  1953), 
pp . 83-96.
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unique and d i s t i n c t i v e  q u a l i t y  by which i t  i s  p e rc e iv e d .
The assum ption  th a t  an i n t e r v a l  should  c a l l  f o r t h  an 
i d e n t i c a l  response  from a l l  s u b je c t s ,  r e g a r d le s s  o f  
t r a in i n g  and o th e r  in f lu e n c e s ,  i s  f a l s e .  Concerning t h i s  
m a t te r ,  Farnsw orth  comments th u s ;
, . . i n t e r v a l  un iqueness  i s  only  
one f a c e t  in  the  com posite of psy­
c h o lo g ic a l  e f f e c t s  on the  l i s t e n e r .
The r e g i s t e r  o f  th e  i n t e r v a l ,  the  r a t e  
and loudness  o f i t s  p la y in g ,  the  tim bre 
of th e  in s tru m en t on which i t  i s  p lay ed , 
and th e  m elodic and harmonic co n to u rs  
i t  h e lp s  to  form a l l  have t h e i r  p a r t  
in  c r e a t in g  what each l i s t e n e r  has  l e a r n ­
ed to  w a n t . l
Farnsw orth  f u r th e r  s t a t e s :
I t  i s  u n fo r tu n a te  t h a t  a u t h o r i t i e s  
w r i t e  a t  t im es  a s  though a p e r f e c t  f i f t h ,  
a minor chord , o r  a melody w i l l  have 
i d e n t i c a l  c h a r a c t e r i s t i c s  whether sung 
o r p layed  on a marimba, a harm onica, a 
tu b a ,  or an o ld  Cremona v i o l i n .  They g 
a r e  n e g le c t in g  the  d i f f e r e n c e s  in  t im b re .
M usical i n t e r v a l  sense has  been s tu d ie d  by numerous 
r e s e a r c h e r s  f o r  th e  p a s t  c e n tu ry .  The concept of m usica l 
i n t e r v a l  sense  i s  d e f in e d  a s  th e  a b i l i t y  to  h ea r  a g iven  
no te  and th en  c o r r e c t l y  s ing  o r  tune a d ev ice  to  a d e s ig ­
n a ted  I n t e r v a l  above o r below th e  g iven freq u en cy . In  a 
paper e x p lo r in g  the  p r e c i s e n e s s  of s u b j e c t s ’ a b i l i t i e s  to  
judge i s o l a t e d  i n t e r v a l s ,  P ik l e r  p re se n te d  a rev iew  of
^Farnsw orth , p . 44. 
^Farnsw orth , p . 56.
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s tu d ie s  in  th e  f i e l d . ^  P ik l e r  examined v a r io u s  h i s t o r i c a l  
experim en ts  to  determ ine how a c c u r a te ly  in d iv id u a l s  tuned  
th e  a s k e d - fo r  i n t e r v a l  a f t e r  f i r s t  h ea r in g  a g iven  to n e .  
Summarizing th e  r e s u l t s  of experim en ts  in  the e a r ly  p o r t io n  
of th e  tw e n t ie th  c e n tu ry ,  P i k l e r  commented:
During the  f i r s t  decade and a h a l f  of 
th e  e l e c t r o n i c  age , ex p e rim en ta l  s tu d ie s  
on m u sica l  i n t e r v a l  sense  were r e s t r i c t e d  
to  th e  a b s o lu te  r e c o g n i t io n  o f  the  d i f f e r e n t  
ty p e s  o f  m usica l i n t e r v a l s  in  m u l t ip le  ch o ice  
s i t u a t i o n s ,  and to  t h e i r  l im in a l  p r e c i s io n  
in  m usica l c o n te x ts  „ . . To t h i s  day, com­
p a r a t i v e ly  l i t t l e  a t t e n t i o n  h as  been devoted  
to  th e  psychophysica l problem s concern ing  
m u sica l  i n t e r v a l s  in  i s o l a t i o n . 2
In  rev iew ing  experim en ts  of i n t e r v a l  i d e n t i f i c a t i o n  
i t  was obvious t h a t  l e v e l s  of a b i l i t y  vary  g r e a t l y .  How­
ev e r ,  th e  e f f e c t s  of o th e r  independen t v a r i a b le s  such a s  
t im b ra i  change on i d e n t i f i c a t i o n  s k i l l s  were seldom 
s tu d ie d .
Review o f  R e la ted  Research
E a r l i e r  in  t h i s  c h a p te r  i t  was determ ined t h a t  th e  
sound wave i s  th e  most e lem e n ta l  p o r t io n  of a m usica l 
sound. In  a d d i t io n ,  each sound wave h as  fou r  c h a r a c t e r ­
i s t i c  p r o p e r t i e s :  f requency , am p litu d e , d u ra t io n ,  and
form. The f o u r th  c h a r a c t e r i s t i c ,  form, i s  g e n e ra l ly
^Andrew P i k l e r ,  " H is to ry  of Experim ents on th e  
M usica l I n t e r v a l  S ense ,"  Jo u rn a l  of Music Theory, X, 1 
(1966), pp. 55-94.
^ P ik l e r ,  pp. 84-85.
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r e f e r r e d  to  a s  tone q u a l i t y  o r  t im b re .
S tu d ie s  d e a l in g  w ith  t im bre  can be c a te g o r iz e d  
in to  two broad a r e a s :  tim bre  r e c o g n i t io n  and th e  e f f e c t s
of t im bre  on p i t c h  p e r c e p t io n —h ig h  or low. The f i r s t  
a r e a  in c lu d e s  s tu d i e s  which a t te m p t to  determ ine th e  
a b i l i t y  of s u b je c t s  to  d e t e c t  t im b ra i  change. The second 
c a te g o ry  o f  tim bre s tu d i e s  d e a ls  w ith  th e  in f lu e n c e  of 
tim bre  on s u b j e c t s '  a b i l i t y  to  judge  which o f  two p i t c h e s  
i s  h ig h e r .  C o n tra d ic to ry  ev idence  was p re s e n te d  showing 
tim bre  a s  f i r s t  a f f e c t i n g ,  then  n o t a f f e c t i n g  th e  s u b j e c t s ’ 
judgm ent. The bu lk  of th e  ev idence  seems to  su p p o r t  th e  
view t h a t  tim bre  does become a f a c t o r  in  p i t c h  d i s c r im i ­
n a t io n  s k i l l s ,  w ith  the  person  b e in g  a b le  to  judge  p i t c h  
d i s c r im in a t io n  most a c c u r a te ly  when the  sound so u rce s  a r e  
more f a m i l i a r  to  him. That i s ,  le a rn in g  does appear to  
p la y  a p a r t  in  p i t c h  d i s c r im in a t io n .
An exam ination  in to  o th e r  p e rc e p t io n  a r e a s  and th e  
s p e c i f i c  e f f e c t  o f  t im b ra i  change on th o se  p e rc e p t io n s  i s  
s o r e ly  la c k in g .  The a re a  in v o lv in g  th e  in f lu e n c e  o f  tim bre  
on harmonic p e rc e p t io n  s k i l l s  a p p e a rs  t o t a l l y  v o id .
I n t e r v a l  i d e n t i f i c a t i o n  s k i l l  ta u g h t  in  th e  t r a d i t i o n a l  
manner i s  n o t  concerned , nor in f lu e n c e d ,  by th e  f a c t o r  o f  
tim bre  i f  c u r r e n t  l i t e r a t u r e  i s  to  be fo llo w ed .
A ural p e rc e p t io n ,  th e  a b i l i t y  to  p e rc e iv e  sounds 
and p a t t e r n s  of sounds, i s  of p rim ary  im portance to  th e  
m u sic ian . How b e s t  to  te a c h  th e  s u b je c t  has  been a to p ic
4 0
of d is c u s s io n  and s tudy  f o r  many y e a r s .  A ural p e rc e p t io n  
i s  o f te n  ta u g h t  a t  the  c o l l e g i a t e  l e v e l  in  the  form o f e a r  
t r a i n i n g  c o u rse s  d u ring  th e  freshm an and sophomore y e a r s .  
The bu lk  of time i s  spen t w ith  th e  te a c h e r  p la y in g  
s e l e c te d  p assag e s  on the  p iano  and th e  s tu d e n ts  respond ing  
w ith  th e  a p p ro p r ia te  answ ers . The t r a n s l a t i v e  p e rc e p t io n  
s k i l l s  in c lu d e  harmonic, m e lod ic , and rhythm ic d i c t a t i o n ,  
and th e  l i k e .  Many t e x t  books sim ply ignore  th e  e f f e c t  
o f  tim bre  on th e se  s k i l l s  w ith  s ta te m e n ts  l i k e :
Any melody p o s s e s s e s  a t  l e a s t  th r e e  
b a s ic  c h a r a c t e r i s t i c s :  i t  ex ten d s  in  tim e
. . .  i t  v a r ie s  in  p i t c h  . . . and i t s  
i n d iv id u a l  u n i t s  . . . p o s se s s  a c e r t a i n  
q u a l i t y  (or t im b r e ) . S ince t h i s  t h i r d  
c h a r a c t e r i s t i c  o f  melody v a r i e s  w ith  the  
in s tru m e n t on which a melody i s  perform ed, 
we s h a l l  ignore  i t  and concern  o u r s e lv e s  
e x c lu s iv e ly  w ith  rhythm and p i t c h . 1
The p r e s e n ta t io n  and re f in em en t of a u r a l  d i s ­
c r im in a t io n  s k i l l s  by t r a d i t i o n a l  methods w ith o u t r e f e r e n c e  
to  f a c t o r s  t h a t  have been shown to  in f lu e n c e  s t u d e n t ' s  
a u r a l  p e rc e p t io n  would seem to  be c o n s i s t e n t  w ith  Sea­
s h o r e ' s  w r i t i n g s .  Seashore b e l ie v e d  th a t  m usica l t a l e n t  
cou ld  be measured th rough an i n d i v i d u a l ' s  p e rc e p t io n  o f  
th e  p h y s ic a l  a t t r i b u t e s  o f  th e  sound wave. F u r th e r ,  he 
f e l t  t h a t  th e se  a t t r i b u t e s  o p e ra te  in  an independent 
m anner.
W illiam  E. Thomson and R ichard  P. D elone, I n t r o ­
d u c t io n  to  Ear T ra in in g  ( C a l i f o r n ia :  Wadsworth P u b l is h in g  
C o ., I n c . ,  1968), p. iT
4 1
In  r e c e n t  y e a rs  i t  has  become im portan t to  d e t e r ­
mine what s e t  of c o n d i t io n s  may be of in f lu e n c e  in  th e  
v a r io u s  a r e a s  o f  a u r a l  p e r c e p t io n .  S ergean t d isc u sse d  
s e v e ra l  r e c e n t  f in d in g s  t h a t  c o n f l i c t  w ith  th e  t h e o r i e s  of 
Seashore :
The view of th e s e  i n v e s t ig a t i o n s  has 
become in c r e a s in g ly  l e s s  a c c e p ta b le  be­
cau se  v a r io u s  s tu d i e s  have r e p e a te d ly  
r e v e a le d  t h a t  p e r c e p t io n s  of th e  v a r io u s  
pa ram e te rs  o f  m usica l sounds a re  i n t e r ­
dependen t. F le tc h e r  and Munson, f o r  
example, found t h a t  loudness  p e rc e p t io n  
i s  dependent on th e  f requency  of the  
s t im u lu s ;  Liang and C h r is to v ic h  showed 
t h a t  d e l t a  f requency  fu n c t io n s  were in ­
f lu e n c e d  by d u ra t io n  of s t im u lu s ;  and 
Saldanha and Corso found p e rc e p t io n  and 
r e c o g n i t io n  of tim bre to  be s u b je c t  to  
s t im u lu s  f requency . Irw in  c la im s  t h a t  
p i t c h ,  i n t e n s i t y ,  and d u r a t io n  a re  a l l  
in te rd e p e n d e n t  f a c t o r s  in  p e r c e p t io n . !
The s tudy  by S ergean t was concerned w ith  p i t c h  
d i s c r im in a t io n  s k i l l —ju d g in g  which n o te  was h ig h e r ,  b u t 
some of h i s  co n c lu s io n s  le a d  to  a b e l i e f  t h a t  im p l ic a t io n s  
e x i s t  f o r  o th e r  a u r a l  d i s c r im in a t io n  s k i l l s .  F in d in g s  
showed t h a t  in  t e s t  s i t u a t i o n s  s u b je c t s  judged  th e  p i t c h  
of complex to n e s  s u p e r io r  to  pure to n e s .  S ergean t a l s o  
found t h a t  p i t c h  d is c r im in a t io n  i s  under c e n t r a l  c o n t r o l ;  
t h a t  i s ,  dependent on le a rn in g  th rough  b e h a v io ra l  i n t e r ­
a c t io n  w ith  env ironm enta l sound, e s p e c i a l ly  music 
2and speech .
^ S e rg ean t ,  pp . 3 -19 . 
^ S e rg ea n t ,  pp. 12-13.
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J e f f r i e s '  r e s e a rc h  i n t o  the  a u r a l  r e c o g n i t io n  of 
m elodic i n t e r v a l s  approached th e  problem of o rd e r  o f  
p r e s e n ta t io n  and i t s  e f f e c t  on s u b je c t s '  a b i l i t y  to  l e a r n  
b a s ic  s k i l l s  in  i n t e r v a l  r e c o g n i t io n .^  The r e s e a r c h e r  
was concerned  w ith  programmed le a rn in g  p ro ced u res  and th e  
te a c h in g  method th a t  would prove most e f f e c t i v e  in  m elodic 
i n t e r v a l  d i c t a t i o n .  Tw enty-four s u b je c t s ,  who had no 
p rev io u s  t r a i n i n g  in  i n t e r v a l  d e t e c t io n ,  were s u b je c te d  
to  a two-week t r a i n i n g  sc h ed u le .  Four groups were e x p e r i ­
m e n ta l ly  d ev ised  and i n t e r v a l  d e te c t io n  was ta u g h t  in  a 
d i f f e r e n t  manner to  each group. R e s u l ts  o f th e  experim ent 
re v e a le d  t h a t  d r i l l i n g  the  i n t e r v a l s  in  a random o rd e r  
produced s i g n i f i c a n t l y  b e t t e r  r e s u l t s  than  p re s e n t in g  th e  
i n t e r v a l s  in  th e  o rd e r  o f  in c re a s in g  d i f f i c u l t y .
O ther d i s s e r t a t i o n s  and s tu d i e s  have in v e s t ig a te d  
tim bre  in  r e l a t i o n  to  p i t c h  d is c r im in a t io n —which n o te  i s  
h ig h e r ,  and a b s o lu te  p i t c h —naming p i t c h  names w ith o u t  a 
r e f e r e n c e  f i r s t  g iv en . A r e c e n t  s tudy  by Cuddy concluded :
M usica lly  t r a in e d  s u b je c t s  who were 
s tu d y in g  th e  p iano a s  a major in s tru m en t 
named p iano to n es  more a c c u ra te ly  than  
pure to n e s .  In  g e n e ra l ,  th e  accuracy  
of p i t c h  judgment was r e l a t e d  to
Thomas B. J e f f r i e s ,  "The E f f e c t s  o f O rder of 
P r e s e n ta t io n  and Knowledge of R e s u l ts  on th e  A ura l 
R eco g n it io n  of Melodic I n t e r v a l s , "  Jo u rn a l  of R esearch  in  
Music E d u ca tio n , XV ( F a l l ,  1967), pp. 179-190.
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f a m i l i a r i t y  w ith  m u sica l to n e s ,^
Cuddy’s f in d in g s  ten d  to  support th e  prem ise t h a t
a person  who s tu d i e s  a p a r t i c u l a r  in s tru m en t f o r  a p e r io d
of y e a rs  d ev e lo p s ,  o r encodes, a sense  of p i t c h  judgment
f o r  t h a t  in s t ru m e n t .  T h is  encoding of th e  in s t r u m e n t 's
tim bre  a l lo w s  judgment of p i t c h  more a c c u ra te ly  when th e
t e s t  u t i l i z e s  t h a t  in s t ru m e n ta l  tim bre r a t h e r  than  a pure
tone s t im u lu s .
I f  m u s ic a l ly  t r a in e d  s u b je c t s  were a b le  to
i d e n t i f y  and respond more a c c u r a te ly  when th e  s t im u lu s  was
t h e i r  m ajor in s t ru m e n t ,  i t  would seem rea so n ab le  t h a t
s tu d e n ts  who had no t s tu d ie d  in s t r u m e n t s ' i n  depth  would
no t be a f f e c t e d  by th e  tim bre u sed . T his  id e a  was
2supported  by Leonard, H is  r e s e a rc h  was des igned  to  
determ ine th e  e f f e c t  of c e r t a i n  i n t r i n s i c  and c o n te x tu a l  
c h a r a c t e r i s t i c s  of th e  tone s t im u lu s  on human p i t c h  
d i s c r im in a t io n ,  Leonard used  s ix  f a c t o r s  and s tu d ie d  
t h e i r  e f f e c t  on th e  p i t c h  d is c r im in a t io n  s k i l l  o f  s u b je c t s  
who were non-music m a jo rs .  The ex perim en ta l v a r i a b l e s  were 
i n t e n s i t y ,  t im b re , r e g i s t e r  c o n te x t ,  d u ra t io n ,  and i n t e r -  
s t im u lu s  time i n t e r v a l ,  Leonard in d ic a te d  t h a t  a l l  
f a c t o r s  o f  th e  tone  s t im u lu s  invo lved  in  th e  s tu d y ,  
excep t f o r  t im b re , s i g n i f i c a n t l y  a f f e c t e d  p i t c h
^Cuddy, p , 91, 
^Leonard, pp, 57-74,
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d is c r im in a t io n .
The e f f e c t  of fo u r  m elodic p a ra m e te rs  on s u b je c t s  
a b i l i t y  to  make f in e - tu n in g  a d ju s tm e n ts  was u n d er tak en  by 
S w a ff ie ld .^  In  the  s tudy  S w a ff ie ld  t e s t e d  th e  th e o ry  t h a t  
a u r a l  p e rc e p t io n  o p e ra te s  w i th in  th e  framework of con­
t e x t u a l  in f lu e n c e .  The s k i l l  under i n v e s t ig a t i o n  was th e
a b i l i t y  to  tune  a to n ic  p i t c h  a f t e r  h ea r in g  th e  f o u r th
th rough  seven th  degree of th e  s c a le  in  sequence. The
v a r i a b l e s  under i n v e s t i g a t io n  were t im b re ,  i n t e n s i t y ,
d u r a t io n ,  and r e l a t i v e  f re q u en cy . S w a ff ie ld  concluded 
t h a t  f in e - tu n in g  a b i l i t y  in  th e  a r e a  of 440 Hz was indeed  
dependent upon the  fo u r  v a r i a b le s  c o n t r o l l e d  in  the  
experim en t. F u r th e r ,  some in s t ru m e n ta l  t im b re s  under 
s tudy  were more d i f f i c u l t  to  tune w ith  accuracy  than  
o th e r s .  By way of example, S w a ff ie ld  n o ted  t h a t  horn 
tim bre  was th e  e a s i e s t  to  tune a c c u r a te ly  and v i o l i n  th e  
most d i f f i c u l t .
A s tudy  by S te c k le in  and A l i f e r i s  grouped music
m a jo rs  in to  c a te g o r i e s  and a t tem p te d  to  show how they
2responded a s  a group to  a music achievem ent t e s t .  
In fo rm atio n  r e g a rd in g  each s t u d e n t ’ s  p rim ary  perform ance
^ S w a ff ie ld ,  pp. 305-312.
Bjohn S te c k le in  and James A l i f e r i s ,  ’’The R e la t io n ­
sh ip  o f  In s tru m en t to  Music Achievement T es t S c o r e s ,” 
J o u rn a l  o f  Research in  Music E d u c a t io n , V (S p r in g , 1957), 
pp . 3 - l 5 .
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a re a  and y e a r s  of s tudy  was o b ta in e d .  S u b je c ts  were th en  
p la c e d  in  one o f  s ix  groups based  on r e s u l t s  o f  the  above 
in fo rm a t io n .  The s ix  groups were composed of s tu d e n ts  
who were ex p e rien ced  in  perform ance o f :  s t r i n g s ,  wood­
w inds, b r a s s ,  p e rc u s s io n ,  p ian o , and v o ic e .  The t e s t  to  
be a d m in is te re d  co n ta in e d  th r e e  s u b t e s t s :  M elodic,
Harmonic, and Rhythmic. The s ix  groups were then  ranked  
a c c o rd in g  to  t h e i r  mean s c o re s  on each of th e  s e c t io n s .  
R e s u l t s  in d ic a te d  t h a t  in  th e  m elodic s e c t io n  the  s t r i n g  
group o b ta in e d  the  h ig h e s t  mean s c o re .  In  th e  harmonic 
s e c t io n ,  th e  p iano  group sco red  th e  h ig h e s t .  In  the  
rhy thm ic s e c t io n  th e re  were fo u r  h igh  sc o r in g  groups: 
woodwinds, b r a s s ,  p e rc u s s io n ,  and s t r i n g s ,  in  t h a t  o r d e r .
The S te c k le in  and A l i f e r i s  s tudy  would seem to  
in d ic a t e  t h a t  music m ajo rs  respond  d i f f e r e n t l y  to  v a r io u s  
a s p e c t s  o f  a u r a l  d i s c r im in a t io n  based  on t h e i r  background 
and th e  in s tru m e n t th ey  r e g a rd  a s  t h e i r  m ajo r. The t e s t  
used  th e  p iano  a s  the  sound g e n e ra t in g  source  and d id  n o t  
a t te m p t to  i s o l a t e  th e  e f f e c t s  o f  t im b re .
A study  of th e  in f lu e n c e  of s e v e ra l  f a c t o r s  on 
i n t e r v a l  i d e n t i f i c a t i o n  by Buttram  sought to  de term ine  
what f a c t o r s  m ight be in f lu e n c in g  i n t e r v a l  i d e n t i f i ­
c a t i o n .^
The fo u r  f a c t o r s  chosen f o r  s tudy  were i n t e r v a l
^ B u t t r a m ,  p .  6 7 ,
4 6
q u a le ,  p i t c h  d i s t a n c e ,  to n a l  c o n te x t ,  and r e l a t i v e  
d i s t i n c t i v e n e s s ,  B u ttram ’s  r e s e a r c h  in c lu d ed  a review  of 
l i t e r a t u r e  t h a t  was used  to  su p p o rt  th e  b e l i e f  t h a t  con­
t e x tu a l  f a c t o r s  were in f lu e n c in g  th e  s u b j e c t s ’ judgment 
of harmonic i n t e r v a l s .  According to  B uttram , th e  
l i t e r a t u r e  was l a r g e ly  s p e c u la t iv e  and no ex p e rim en ta l  
s t u d i e s  were uncovered  concern ing  h i s  s p e c i f i c  a re a  of 
in q u i r y .
Four h y p o th eses  were c o n s t ru c te d  to  t e s t  th e  
s ig n i f i c a n c e  of the  fo u r  f a c t o r s .  A ll  fo u r  of th e  n u l l  
hypo theses  were r e j e c t e d  and each f a c t o r  was found to  be 
s i g n i f i c a n t  in  ju d g in g  i n t e r v a l s .  The i d e n t i f i c a t i o n  o f  
th e  i n t e r v a l s  was n o t based on any s in g le  c h a r a c t e r i s t i c ,  
bu t a l l  f a c t o r s  were found to  be of some in f lu e n c e .  C are­
f u l  exam ination  of th e  t e s t  s i t u a t i o n  re v e a le d  t h a t  th e  
v a r ia b le  of tim e was n o t  c o n t r o l l e d  and Buttram  re p o r te d  
t h a t  a s  more tim e was allow ed f o r  re sp o n se  th e  more 
a c c u ra te  th e  judgment became.
In  recommendations l i s t e d  f o r  f u r t h e r  s tu d y , 
Buttram su g g es ted  t h a t  f a c t o r s  o th e r  th a n  th e  fo u r  con­
t r o l l e d  in  h i s  experim ent m e r i te d  f u r t h e r  i n v e s t i g a t i o n .  
He c i t e d  type  and e x te n t  o f  t r a i n i n g ,  in s t ru m e n ta l  and 
vocal e x p e r ie n c e ,  and d i f f e r e n t  t im b re s  a s  p o s s ib le  
independen t v a r i a b le s  to  be c o n t r o l l e d .
^ B u t t r a m ,  p .  6 7 .
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In  c o n c lu s io n ,  th e re  i s  ev idence  to  support the  
b e l i e f  t h a t  t im bre  i s  a f a c t o r  in  th e  p e rc e p t io n  of 
i n t e r v a l s .  S tu d ie s  r e v e a l  t h a t  t im bre  i s  an in f lu e n c e  
in  the  p e rc e p t io n  of p i t c h .  F u r th e r ,  th e  fo u r  b a s ic  
p r o p e r t i e s  o f  m usica l sounds do appear to  a c t  in  an i n t e r ­
dependent manner w ith  re g a rd  to  p e r c e p t io n .  One study 
r e p o r te d  t h a t  i d e n t i f i c a t i o n  of harmonic i n t e r v a l s  was 
s u b je c t  to  s e v e r a l  c o n te x tu a l  f a c t o r s ,  however tim bre  
was n o t  in c lu d ed  a s  an experim en ta l v a r i a b le .
Summary
The c u r r e n t  c h a p te r  rev iew s r e s e a r c h  and l i t e r a t u r e  
r e l a t e d  to  th e  p e rc e p t io n  and i d e n t i f i c a t i o n  of i n t e r v a l s .  
An h i s t o r i c a l  p e r s p e c t iv e  of the  m usica l i n t e r v a l  found 
th e  i n t e r v a l  to  be a b a s ic  u n i t  of W estern , non-Western 
and p r im i t iv e  c u l t u r e s .  The e v o lu t io n  of temperament 
r e v e a le d  th e  v a r i a b i l i t y  of i n t e r v a l  s i z e  r e s u l t i n g  in  
th e  use  o f  s e v e ra l  tu n in g  system s d u rin g  th e  p a s t  s e v e ra l  
c e n tu r i e s .
Two d iv e rg e n t  t h e o r i e s  of m u s ic a l i ty  have a f f e c te d  
the  development of m usica l t e s t s  and m easures, m usical 
a p t i tu d e  t h e o r i e s ,  and modes of i n s t r u c t i o n .  The p e r ­
c e p t io n  of a u r a l  s t im u l i  was d is c u s se d  w ith  r e fe re n c e  to  
the  t h e o r i e s  of Murs e 11 and Seashore , N e i th e r  th e o ry  has 
been accep ted  a s  a t o t a l l y  in c lu s iv e  account o f  the  
phenomenon o f  p e r c e p t io n .
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In  th e  n ex t s e c t io n  of th e  rev iew , i t  was shown 
th a t  p i t c h  d is c r im in a t io n  was a f f e c te d  by th e  tim bre 
v a r ia b le .  The rev iew  of r e l a t e d  re s e a rc h  d is c lo s e d  th e  
fo u r  p a ram ete rs  o f  sound; p i t c h ,  i n t e n s i t y ,  d u ra t io n ,  and 
tim bre a c t  in  an in te rd e p en d e n t  manner on p e rc e p tu a l  
s k i l l s .  Timbre, a s  a c o n te x tu a l  f a c t o r ,  was an in f lu e n c e  
in  c e r t a i n  p i t c h  p e rc e p t io n  and d is c r im in a t io n  s k i l l s  
acco rd ing  to  s e v e r a l  r e s e a r c h e r s .  They concluded th a t  
accuracy  of p i t c h  judgment was r e l a t e d  to  th e  f a m i l i a r i t y  
of the  sound so u rce .
Since tim bre  was found to  a f f e c t  p i t c h  d i s c r im i ­
n a t io n ,  an a t te m p t was made to  lo c a te  s tu d i e s  concern ing  
th e  in f lu e n c e  of c o n te x tu a l  f a c t o r s  on i n t e r v a l  i d e n t i f i ­
c a t io n .  One s tudy  in  th e  a re a  in d ic a te d  t h a t  th e  f a c t o r s  
of i n t e r v a l  q u a le ,  p i t c h  d is t a n c e ,  to n a l  c o n te x t ,  and 
r e l a t i v e  d i s t i n c t i v e n e s s  were i n f l u e n t i a l  in  th e  s k i l l  of 
i n t e r v a l  i d e n t i f i c a t i o n .  The review  of l i t e r a t u r e  and 
r e l a t e d  re s e a rc h  d id  no t d i s c lo s e  s tu d i e s  d i r e c t l y  r e l a t e d  
to  th e  e f f e c t  o f t im bre  on th e  p e rc e p t io n  of m usica l 
i n t e r v a l s .
CHAPTER I I I  
METHODS AND PROCEDURES
C o l le g ia te  m usic ians  from s e le c te d  Oklahoma c o l le g e s  
and u n i v e r s i t i e s  ac ted  as  s u b je c t s  in  d e te rm in in g  the  
e f f e c t  o f  in s t ru m e n ta l  tim bre  and p rev io u s  expe rien ce  ga ined  
th rough th e  prim ary  perform ance medium on the  p e rc e p t io n  
and i d e n t i f i c a t i o n  of m usica l i n t e r v a l s .  In  s e le c t in g  th e  
s u b je c t s  to  be inc luded  in  th e  experim ent an i n v e s t i g a t o r -  
developed T es t  of I n te r v a l  I d e n t i f i c a t i o n  was a d m in is te re d  
to  fo u r  hundred-one (n=401) band members and s tu d e n ts  from 
s e le c te d  music c l a s s e s  a t  the  p a r t i c i p a t i n g  sc h o o ls .  On 
th e  b a s i s  of th e  a d m in is t r a t io n  o f  the  i n t e r v a l  i d e n t i f i c a ­
t i o n  measure and com pletion  of a B io g ra p h ica l  In fo rm a tio n  
Q u e s t io n n a i r e , p o t e n t i a l  s u b je c t s  were c l a s s i f i e d  ac co rd in g  
to  t h e i r  m ajor performance medium. From t h i s  p o o l,  
s u b je c t s  were f u r th e r  sc reened  to  in s u re  com pletion  of a t  
l e a s t  one sem ester  of music th e o ry ,  or i t s  e q u iv a le n t ,  
and s c o r in g  a t  or above th e  mean on a ex p e r ien ce  s c a le  f o r  
t h e i r  r e s p e c t iv e  in s t ru m e n ts .  From th e  p o p u la t io n  of 
s u b je c t s  n o t excluded from f u r t h e r  c o n s id e r a t io n  by means 
of t h i s  p ro c e s s ,  e ig h ty  (n=80) were randomly s e le c te d  and 
p la ced  in  fo u r  equal t im b ra i  g ro u p s , (n=20), and c l a s s i f i e d  
a s  C l a r i n e t i s t s ,  T rum peters, P i a n i s t s ,  and O ther I n s t r u ­
m e n t a l i s t s .
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A T es t  o f  I n t e r v a l  I d e n t i f i c a t i o n , composed of f i v e  
t im b ra i  s u b t e s t s ,  was developed f o r  use  in  th e  experim en t. 
S e le c te d  m u sica l  i n t e r v a l s  were reco rd ed  in  random 
arrangem ent u s in g  th e  c l a r i n e t ,  tru m p et, p ian o , f re n c h  
horn and f l u t e  in  com bination , and an o s c i l l a t o r  a s  th e  
sound s o u rc e s .  S tu d e n ts ’ re sp o n se s  to  th e  T es t of I n t e r ­
v a l  I d e n t i f i c a t i o n  were used  to  i n v e s t i g a t e  the  e f f e c t  of 
t im b re  on i n t e r v a l  i d e n t i f i c a t i o n  s k i l l s .  In  a d d i t io n ,  
mean sc o re s  were examined to  de term ine whether th e  v a r io u s  
in s t ru m e n ta l  g ro u p s ' a u r a l  p e rc e p t io n  and i d e n t i f i c a t i o n  
s k i l l s  were enhanced when the  m u sica l  i n t e r v a l s  were 
sounded by th e  s u b j e c t s '  p rim ary  perform ance medium. 
S u b je c ts  were asked  to  i d e n t i f y  s e v e n ty - f iv e  (75) reco rd ed  
m usica l i n t e r v a l s  produced by the  f i v e  sound so u rce s .
R esearch  Design
The r e s e a r c h  d es ig n  chosen f o r  th e  p r e s e n t  ex­
perim en t was a m u lt ip le -sa m p le  ex p e r im en ta l  des ign  
p receded  by th e  random sampling o f p a r t i c i p a n t s  from fo u r  
(4) f i n i t e  p o p u la t io n s .^  A paradigm of t h i s  r e s e a rc h  
d es ig n  i s  p re s e n te d  in  F ig u re  2 .
E x p erim en ta l S u b je c ts
The p o p u la t io n  c o n s is te d  of some fo u r  hundred-one 
(n=401) u n d e rg rad u a te  in s t ru m e n ta l  m u s ic ia n s  e n r o l le d  in
Donald T. Campbell and J u l i a n  C. S ta n le y ,  E x p e r i­
m en ta l and Q uasi-E xperim en ta l D esigns f o r  Research (New 














I R j = Random selection of students from the parent population
= Experimental Treatments; subtests from the Test of Interval Identificotion 
Op = Observations; students' responses to the five timbrai subtests.
Figure 2 .  Illustration o f Research Design Used in Conducting the Study
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e ig h t  c o l le g e s  and u n i v e r s i t i e s  in  Oklahoma d u rin g  the  
f a l l  o r  sp r in g  term of th e  1975-76 academic y e a r .  A 
l e t t e r  was se n t  to  th e  in s t ru m e n ta l  music d i r e c t o r s  of the  
r e s p e c t iv e  sch o o ls  to  s o l i c i t  t h e i r  su p p o rt .  P r io r  to  the  
t e s t  a d m in is t r a t io n ,  s u b je c t s  in  th e  u n iv e r s i t y  band a t  
the  p a r t i c i p a t i n g  i n s t i t u t i o n s  com pleted th e  B io g ra p h ic a l  
In fo rm atio n  Q u e s t io n n a ire . For r e f e r e n c e ,  a f a c s im i le  
l e t t e r  and q u e s t io n n a i re  a re  in c lu d ed  in  Appendix A, and 
Appendix B, r e s p e c t iv e ly .
E a r ly  in  the  study  i t  became ap p a ren t t h a t  a 
s u f f i c i e n t  number of p i a n i s t s  would n o t be o b ta in ed  from 
the  p a r t i c i p a t i n g  bands. T h e re fo re ,  a d d i t io n a l  p i a n i s t s  
were o b ta in ed  from s e le c te d  music co u rse s  a t  th e  same 
i n s t i t u t i o n s .  P r io r  to  t e s t i n g ,  the  p i a n i s t s  com pleted 
the  B io g ra p h ic a l  In fo rm ation  Q u e s t io n n a ire . The o v e r a l l  
s tu d e n t  p o p u la t io n  c o n s is te d  of s u b je c ts  from the  p a r t i c i ­
p a t in g  bands and a d d i t io n a l  p i a n i s t s  s e le c te d  from music 
c o u rse s .
The s tu d e n ts  in c lu d ed  in  the  experim ent were grouped 
on th e  b a s i s  of p rev io u s  m usica l experience  on the  
s p e c i f i e d  in s t ru m e n ts  and com pletion  of a t  l e a s t  one 
sem ester  of music theo ry  or i t s  e q u iv a le n t .  The s p e c i f i c  
c r i t e r i a  f o r  s u b je c ts  in  each of the  fo u r  in s t ru m e n ta l  
groups i s  shown in  Table 2.
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Table 2 . C riteria  Used for Placing Students in the Four 
Sample Instrumental Groups
Instrumental Group C r i t e r i a  f or  S e l e c t i o n
P I A N I S T S
Students who scored above the 50th percentile on the 
Experience Scale* for Pianists
Students who hod completed at least one semester of 
music theory, or its equivalent
CL AR I NE T I S T S
Students who scored above the 50th percentile on 
the Experience Scale* for Clarinetists
Students who had completed at least one semester of 
music theory, or its equivalent
TRUMPETERS
Students who scored above the 50th percentile on 
the Experience Scale* for Trumpeters
Students who hod completed at least one semester of 
music theory, or its equivalent
OTHER
INSTRUMENTALISTS
Students who were music majors but who did not 
list clarinet, trumpet, or piano as their major 
instrument
Students who scored above the 50th percentile on 
the Experience Scale* for the other miscellaneous 
instruments listed
Students who had completed a t least one semester of 
music theory, or its equivalent
*The "Experience Scale" is defined as the number of years the respondent 
had played and/or studied a particular musical instrument. This informa­
tion was reported on the upper portion of the students' Answer Sheet.
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Development of a T es t of I n t e r v a l  
I d e n t i f i c a t i o n
An in v e s t ig a to r -d e v e lo p e d  t e s t  of i n t e r v a l  i d e n t i f i ­
c a t io n  was des igned  f o r  use  in  th e  s tu d y .  A f te r  s e v e ra l  
m o d if ic a t io n s ,  the  in s tru m en t was d iv id e d  in to  f i v e  sub­
t e s t s ,  each employing t im b ra i  change a s  the  independent 
v a r i a b le .  Each s u b te s t  c o n ta in e d  f i f t e e n  sim ple i n t e r v a l s ,  
randomized by e s ta b l i s h e d  c r i t e r i a . ^  More s p e c i f i c a l l y ,  
the  t im b ra i  s u b te s t s  c o n ta in e d  tw elve sim ple i n t e r v a l s  
p lu s  th re e  i n t e r v a l s  t h a t  were r e p e a te d  bu t on d i f f e r e n t  
p i t c h e s .  A ll  f a c t o r s  were h e ld  c o n s ta n t  excep t th e  
independent v a r i a b l e ,  t im b re .  The in s t ru m e n ta l  t im b re s  
employed in  the  s u b te s t s  were; (1) c l a r i n e t ,  (2) tru m p e t,  
(3) p iano , (4) a mixed tim bre  u t i l i z i n g  f ren ch  horn and 
f l u t e ,  and, (5) pure tone produced by means of an o s c i l ­
l a t o r .
The c l a r i n e t  was s e le c te d  f o r  in c lu s io n  in  th e  
experim ent because i t s  c h a r a c t e r i s t i c  tim bre r e s u l t s
2
p r im a r i ly  from a predominance of odd numbered p a r t i a l s  
and because th e  c l a r i n e t  i s  r e p r e s e n ta t i v e  of th e  woodwind 
fam ily  of m usica l in s t ru m e n ts .
The trum pet was chosen because i t s  c h a r a c t e r i s t i c  
tim bre i s  p a r t l y  th e  r e s u l t  o f  a u n ifo rm ity  of th e
^ C r i t e r i a  employed in  the  i n t e r v a l  random iza tion  
procedure  a r e  d e sc r ib e d  on pages 56-57.
^C. A. T ay lo r ,  The P h y s ic s  of M usical Sounds 
(New York: American E lseview  P u b lish in g  C o., I n c . ,  1965), 
p .  163.
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o v e r to n e s ,  ex cep t th e  f i r s t  p a r t i a l  which i s  co m p ara tiv e ly  
weak in  th e  lower r a n g e ,^  and because i t  i s  r e p r e s e n t a t i v e  
of th e  b r a s s  fam ily  of m usica l in s t ru m e n ts .
The p iano  was chosen because many e a r  t r a i n i n g  
c o u rse s  and s e v e r a l  s ta n d a rd iz e d  t e s t s  of i n t e r v a l  id e n ­
t i f i c a t i o n  u se  th e  p iano  a s  a source  f o r  g e n e ra t in g  m usica l 
i n t e r v a l s .
The f re n c h  horn and f l u t e  were chosen to  r e p r e ­
se n t  a mixed tim bre  c r e a te d  by one woodwind and one b r a s s  
in s t ru m e n t .  Both in s t ru m e n ts  a r e  r e p r e s e n t a t i v e  of t h e i r  
r e s p e c t iv e  f a m i l i e s  and were n o t s e l e c te d  p re v io u s ly  f o r  
in c lu s io n  in  th e  s u b t e s t s .  A l l  s u b t e s t s ,  excep t the  f l u t e  
and horn v e r s io n ,  c o n ta in e d  i n t e r v a l s  produced by i n s t r u ­
m ents w ith  th e  same t im b ra i  q u a l i t y .
An o s c i l l a t o r  was chosen because of i t s  a b i l i t y  to  
produce a pure  s in e  wave. While th e  pure  tone i s  con­
s id e re d  by some to  be an u n d e s i ra b le  sound source  fo r
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s tu d i e s  d e a l in g  w ith  a u r a l  a c u i ty ,  a tone  which i s  f r e e  of 
o v e r to n e s  and n o t  norm ally  produced by th e  f a m i l i a r  
m usica l in s t ru m e n ts  was f e l t  n e c e s s a ry  to  t e s t  one of the  
s t a t e d  h y p o th eses .  T h is  Pure Tone s u b t e s t  se rved  a s  a 
c o n t ro l  v a r i a b le  in  th e  experim en t.
^C arl E. Seashore , Psychology of Music (New York: 
McGraw-Hill Book Company, I n c . ,  1937), p . 188. .
^Desmond S erg ean t ,  "Measurement of P i t c h  D isc r im i­
n a t i o n , "  J o u rn a l  of Research in  Music E d u ca tio n , XXI 
(S p r in g ,  1973), p. 11.
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S e le c t io n  of I n t e r v a l s
Since the  trum pet has th e  most narrow p r a c t i c a l  
ran g e , th e  ran g es  of the  o th e r  fo u r  sound so u rces  were 
l im ite d  to  th e  range c h a r a c t e r i s t i c  of th e  trum pet. Due 
to  ra n g e , c e r t a i n  e x c e p tio n s  were made in  the  F lu te  and 
Horn s u b t e s t .  The trum pet range was e s t a b l i s h e d  a s  ex­
tend ing  from c o n c e r t  E, below m iddle C, to  B f l a t  above 
the  t r e b l e  s t a f f .
A g r e a t  number of com binations a re  p o s s ib le  when 
both  sim ple and compound i n t e r v a l s  a r e  a v a i l a b l e .  S ince 
a l l  compound i n t e r v a l s  a re  red u ca b le  to  th e  twelve sim ple 
i n t e r v a l s  c o n ta in e d  w i th in  th e  span of an o c ta v e ,  i t  was 
determ ined  t h a t  th e  m usica l i n t e r v a l s  s e le c te d  f o r  use  
in  th e  experim ent would in c lu d e  on ly  th e  twelve i n t e r v a l s  
w i th in  th e  o c ta v e .
The f i r s t  s te p  was th e  random s e l e c t io n  and 
assignm ent of i n t e r v a l s  to  th e  s u b te s t  c o n ta in in g  th e  
pure to n e .  Each of th e  tw elve sim ple i n t e r v a l s  was 
drawn a t  random and a s s ig n e d  a p o s i t io n  on th e  t im b ra i  
s u b te s t  u s in g  a pure to n e .  For example, the  f i r s t  i n t e r ­
v a l  s e l e c te d  a t  random was a s s ig n e d  a s  th e  f i r s t  
p r e s e n ta t io n  on th e  Pure Tone s u b t e s t .  A f te r  the  o r i g i n a l  
tw elve sim ple i n t e r v a l s  were s e l e c t e d ,  th r e e  more 
i n t e r v a l s  were drawn a t  random and a s s ig n e d  p o s i t i o n s  
t h i r t e e n ,  f o u r te e n ,  and f i f t e e n .  No a t tem p t was made a t  
t h i s  s ta g e  to  a s s ig n  s p e c i f i c  p i t c h e s ,  on ly  i n t e r v a l
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s i z e .  Two a d d i t io n a l  v a r i a b le s  were randomized f o r  f u r t h e r
c o n t ro l  and inc luded ; the  p o s s ib le  p i t c h  of th e  lower
n o te ,  and o c tav e  placem ent o f  th e  s e le c te d  i n t e r v a l .
The f i n a l  o rg a n iz a t io n  o f  i n t e r v a l s  on th e  Pure
Tone s u b te s t  was determ ined by randomizing each of the
th re e  v a r i a b l e s .  For example, th e  f i r s t  i n t e r v a l  s e le c te d
in  the  P ure  Tone s u b te s t  was a minor second, hav ing  a
2
lower p i t c h  of F#, and oc tave  placem ent of F# . Random 
p ro ced u res  were fo llow ed u n t i l  th e  f i r s t  twelve i n t e r v a l s  
in  th e  Pure Tone s u b te s t  had been s e le c te d  and reco rd ed .
The f i n a l  th r e e  i n t e r v a l s  were s e le c te d  s e p a r a te ly  b u t  
s im i la r  p ro ced u res  were fo llow ed  in  p la c in g  them w ith in  
each t im b ra i  s u b te s t .
In  the  rem aining  fo u r  t im b ra i  s u b te s t s  each i n t e r ­
v a l  began on th e  same p i t c h  and had the  same o c tave  
p lacem ent. For example, th e  f i f t h  i n t e r v a l  on th e  P iano
s u b te s t  was a minor second, having  a lower p i t c h  of F#,
2
and o c tav e  placem ent of F# . T h is  i n t e r v a l  was the  f i r s t  
sounded on th e  Pure Tone s u b t e s t .  The only  changes 
occu rin g  were in  the  random o rd e r  o f  p r e s e n ta t io n  and th e  
d i f f e r e n t  tim bre  used . The i n t e r v a l s  chosen f o r  the  f iv e  
t im b ra i  s u b t e s t s  a re  shown in  Appendix C.
Equipment Used to  Record th e  I n t e r v a l s
The fo llo w in g  e l e c t r o n i c  and rec o rd in g  equipment 
was s e l e c t e d  f o r  use  in  the  experim ent:
58
O s c i l l a t o r . For th e  experim en ta l s u b te s t  i n ­
vo lv in g  th e  use of pure  to n e s ,  two o s c i l l a t o r s  were 
r e q u i r e d .  S e lec ted  equipment was the  K rohn-H ite Audio 
O s c i l l a t o r  (Model 400-A) and the  H ea th k it  Audio O s c i l l a t o r  
(Model G -2 ) . Both models were capab le  o f  p roducing  
s in e  and square  waves. For t h i s  experim ent the  s in e  wave 
was used .
M ixer. A Sony 6 -channe l s te re o  microphone mixer 
(Model MX-12) was used  to  t r a n s m it  the  s ig n a l  from the  
o s c i l l a t o r s  to  the  ta p e  r e c o r d e r .  The o s c i l l a t o r s  were 
p re tu n ed  to  the  r e q u ire d  f re q u e n c ie s  and by use of the  
mixer sw itch  both to n e s  of the  i n t e r v a l  began a t  th e  same 
t im e .
A m p lif ie r . A Kenwood S o lid  S ta te  A m p lif ie r  
(Model KA 4002) was used  to  p rov ide  the  needed a m p l i f i ­
c a t io n  f o r  a l l  f iv e  o f  th e  t im b ra i  s u b te s t s .
M icrophones. The microphones u t i l i z e d  in  th e  
r e c o rd in g  p ro cess  in c lu d ed  a Sennheiser MD 421 LL and a 
Shure SM61. The S ennheiser  microphone p rov ided  t r a n s ­
m iss io n  of the  sound f o r  two of the  s u b te s t s ;  C l a r i n e t ,  
and Trumpet. The Shure microphone p rov ided  b e t t e r  sound 
t r a n s m is s io n  of the  P iano  s u b te s t  because of i t s  omni­
d i r e c t i o n a l  p a t t e r n .
Tape deck . A Sony TO 366 s o l id  s t a t e  ta p e  deck 
was used  to  reco rd  a l l  th e  experim en ta l i n t e r v a l s .
Speakers . Two Advent speakers  were used  to  judge
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th e  q u a l i ty  of th e  o r i g i n a l  taped  experim en ta l s u b t e s t s .
In a d d i t io n ,  th e  same two sp eak e rs  were used to  t r a n s m it  
the com pleted T es t  of I n t e r v a l  I d e n t i f i c a t i o n  to  the  ex­
p e r im e n ta l  s u b je c t s .
T apes. A ll  ex perim en ta l s u b t e s t s  were s to re d  on 
TDK Audua h igh  ou tpu t- low  n o is e ,  l . m l . ,  re co rd in g  ta p e .
F in a l  m aster  ta p e s  f o r  use in  th e  experim ent were o f  th e  
same type and q u a l i t y .
E s ta b l i s h in g  th e  V a l id i ty  of th e  T es t 
o f  I n t e r v a l  I d e n t i f i c a t i o n
A c e r t a i n  amount of v a l i d i t y  was assumed f o r  th e  
in s trum en t s in c e  a l l  i n t e r v a l s  c o n ta in e d  w ith in  th e  o c tave  
were in c lu d ed  in  the  T es t of I n t e r v a l  I d e n t i f i c a t i o n . 
However, i t  was n ec essa ry  to  f u r t h e r  e s t a b l i s h  the  
v a l i d i t y  of th e  in s tru m e n t,  d i r e c t i o n s  f o r  a d m in is t r a t io n ,  
and th e  re sp o n se  form. This  was accom plished by su b m itt in g  
the  m a te r i a l s  developed to  a p an e l f o r  s c ru t in y .  The p an e l 
inc luded  the  fo l lo w in g  p e rso n s :  (1) f iv e  music p r o f e s s o r s ,
(2) a r e s e a r c h  p s y c h o lo g is t ,  and (3) th e  Chairman of th e  
D o cto ra l Committee. The su g g e s t io n s  made by t h i s  group 
were in c o rp o ra te d  in to  the  in s tru m e n t a s  a p p ro p r ia te s  
A fte r  a l l  suggested  changes, a d d i t io n s ,  or d e le t io n s  had 
been made to  th e  s a t i s f a c t i o n  o f  th e  p a n e l ,  they  were asked, 
to  determ ine th e  c o n ten t  v a l i d i t y  of th e  t e s t i n g  in s t ru m e n t ,  
and the  c l a r i t y  and p r e c i s io n  of th e  d i r e c t i o n s  f o r  
a d m in is t r a t io n .  In  p a r t i c u l a r ,  th e  members of th e  p a n e l
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were asked to  a t t e s t  to  th e  in s t ru m e n t ’s  a b i l i t y  to  measure 
the  s k i l l  o f i n t e r v a l  i d e n t i f i c a t i o n .  The p r o fe s s o r s  
f u r t h e r  a t t e s t e d  to  th e  r e p r e s e n ta t i v e n e s s  of th e  t im b re s  
produced by each of the  sound so u rc e s .  The in d iv id u a l s  
who se rv ed  a s  c o n s u l t a n t s  in  e s t a b l i s h i n g  th e  v a l i d i t y  of 
th e  in s t ru m e n t a re  p rov ided  in  Appendix I .
E s ta b l i s h in g  th e  R e l i a b i l i t y  o f  th e  
T es t of I n t e r v a l  I d e n t i f i c a t i o n
The t e s t - r e t e s t  r e l i a b i l i t y  o f th e  T es t of I n t e r v a l  
I d e n t i f i c a t i o n  was e s t a b l i s h e d  by co n d u c tin g  a p i l o t  s tu d y .  
The p i l o t  s tu d y  u t i l i z e d  t h i r t y - s i x  (n=36) u n d erg rad u a te  
music s tu d e n ts  e n r o l le d  in  sophomore th e o ry  c o u rse s  a t  
Oklahoma B a p t i s t  U n iv e r s i ty ,  Shawnee, Oklahoma d u r in g  th e  
1975 f a l l  te rm . The t e s t - r e t e s t  i n t e r v a l  was two weeks.
A P earson  Product-Moment C o r r e la t io n  was used to  compare 
th e  s t u d e n t s ’ re sp o n se s  on th e  two a d m in i s t r a t io n s  of th e  
t e s t .  The t e s t - r e t e s t  r e l i a b i l i t y  ranged  from a h igh  of 
.988 f o r  th e  Trumpet s u b te s t  to  a low of .934 f o r  th e  
P iano s u b t e s t .  The o v e r a l l  t e s t - r e t e s t  r e l i a b i l i t y  was 
determ ined  to  be .974.
P i l o t  Study
As p re v io u s ly  m entioned, a p i l o t  s tudy  was con­
ducted  a f t e r  th e  T es t  o f I n t e r v a l  I d e n t i f i c a t i o n  had been 
deve loped . The prim ary  purpose of th e  p i l o t  s tudy  was to  
i d e n t i f y  and c o r r e c t  any problem s w ith  e i t h e r  th e  t e s t i n g  
in s t ru m e n t ,  a n c i l l a r y  m a te r i a l s  o r  th e  a c tu a l  t e s t i n g
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p ro c e d u re s .  More s p e c i f i c a l l y ,  th e  p i l o t  s tudy  se rved  th e  
fo l lo w in g  p u rp o ses : (1) The p i l o t  s tudy  allow ed th e
r e s e a r c h e r  to  id e n t i f y  problem s w ith  the  ta p e s  such a s  
poor r e c o rd in g  q u a l i ty  o r  re sp o n se  time d i f f i c u l t i e s .  (2) 
The p i l o t  s tudy  helped  to  i d e n t i f y  d e f i c i e n c i e s  in  th e  
re sp o n se  form, and the  B io g ra p h ic a l  In fo rm ation  Q u es t io n ­
n a i r e  . (3) R e s u l ts  from th e  B io g ra p h ic a l  In fo rm atio n
Q u e s t io n n a ire  gave some in d i c a t i o n  of any d i f f i c u l t i e s  in  
form ing th e  fo u r  in s t ru m e n ta l  g ro u p s . (4) The p i l o t  s tudy  
a llow ed  th e  r e s e a r c h e r  to  i d e n t i f y  and c o r r e c t  any problem s 
in  sc o r in g  th e  response  forms and th e  ensuing d a ta  a n a ly s i s .
R e s u l t s  of the  p i l o t  s tu d y  were used to  make 
c o r r e c t i o n s ,  a d d i t io n s ,  o r  d e l e t i o n s  needed to  improve 
th e  T es t o f  I n t e r v a l  I d e n t i f i c a t i o n , the  d i r e c t i o n s  f o r  
a d m in i s t r a t io n ,  and the  re sp o n se  form. In a d d i t io n ,  d a ta  
c o l l e c t e d  were used to  e s t a b l i s h  th e  r e l i a b i l i t y  of th e  
t e s t .
A d m in is te r in g  the  T es t of 
I n t e r v a l  I d e n t i f i c a t i o n
The T es t of I n t e r v a l  I d e n t i f i c a t i o n  was a d m in is te r ­
ed to  a l l  p a r t i c i p a n t s  from each i n s t i t u t i o n  a t  a s in g le  
s i t t i n g .  However, a d d i t io n a l  t e s t i n g  s e s s io n s  were con­
duc ted  a t  two u n i v e r s i t i e s  because  i t  was n o t p o s s ib le  to  
assem ble a l l  p a r t i c i p a n t s  f o r  a s in g l e  s i t t i n g .  In  
a d d i t i o n ,  a s e p a ra te  group of p i a n i s t s  were o b ta in e d  from 
s e le c te d  music c o u rse s  a t  one u n i v e r s i t y  because i t  seemed
6 2
u n l ik e ly  th e  p i a n i s t s '  group would no t be f i l l e d  from 
s u b je c ts  in  th e  p a r t i c i p a t i n g  o r g a n iz a t io n s .  A ll  t e s t i n g  
was accom plished w ith in  a span of seven weeks. The 
s e le c te d  i n s t i t u t i o n s  and d a te s  of t e s t  a d m in is t r a t io n  a re  
shown in  Appendix J ,
E xperim enta l P rocedures
The i n s t r u c t i o n s  which accompany th e  T est of 
I n t e r v a l  I d e n t i f i c a t i o n  were p re - re c o rd e d  on th e  ta p e s  
c o n ta in in g  th e  a u ra l  examples of the  m usical i n t e r v a l s  
(Appendix E ) . However, th e  p re l im in a ry  i n s t r u c t i o n s  needed 
to  com plete th e  f i r s t  p a r t  o f  the  response  form were g iven 
o r a l l y  by th e  ex p e rim en te r .  P a r t i c i p a n t s  were a llow ed f iv e  
m inutes to  com plete th e  B io g ra p h ica l  In fo rm ation  Q uestion ­
n a i r e  and th e  f i r s t  p a r t  of th e  response  form (Appendix F ) . 
As soon a s  th e  examinees had com pleted the  f i r s t  p a r t  of 
th e  re sp o n se  form, the  f i r s t  p o r t io n  of the  d i r e c t i o n s  was 
p lay ed .
The ta p e  was stopped a f t e r  th e  d i r e c t io n s  and 
f iv e  p r a c t i c e  item s had been g iv e n . A d d it io n a l  i n s t r u c t i o n s  
o r  e x p la n a t io n s  were g iven  a s  n ec essa ry  to  in s u re  p roper  
u n d e rs ta n d in g  of the  ta s k s  to  be perform ed. For r e f e r e n c e ,  
th e  f iv e  p r a c t i c e  i n t e r v a l s  a r e  reproduced in  Appendix G.
When a l l  q u e s t io n s  had been answered, th e  ta p e  
c o n ta in in g  th e  75 p re - re c o rd e d  m usica l i n t e r v a l s  was begun. 
At the  co n c lu s io n  of each s u b te s t  the  s u b je c ts  were informed 
of th e  in s t ru m e n ta l  tim bre of th e  nex t s u b te s t .  Each
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i n t e r v a l  was preceded by th e  o r a l  numbering of th e  i n t e r ­
v a l  to  be p la y ed . For example, th e  f i r s t  i n t e r v a l  was 
preceded by a vo ice  saying "number o n e ,"  t h i s  was fo llow ed 
im m ediately  by a fo u r-second  p r e s e n ta t i o n  of th e  m usical 
i n t e r v a l .  The sounding of th e  i n t e r v a l  was fo llow ed by an 
e ig h t-s e c o n d  pause to  allow  th e  s tu d e n ts  to  respond . At 
th e  end of th e  response  tim e, a p re - re c o rd e d  vo ice  s a id ,  
"number tw o ."  T h is  was fo llow ed  by th e  sounding of th e  
m usical i n t e r v a l  and th e  e ig h t- s e c o n d  response  p e r io d .
The time and i n s t r u c t i o n  sequence f o r  each m usical i n t e r v a l  
was a s  fo l lo w s :
1. Numbering of th e  i n t e r v a l  to  be p layed .
2. Four-second  sound p r e s e n ta t io n  o f  th e  m usical 
i n t e r v a l .
3 . E ig h t-sec o n d  s i l e n c e  a l lo w in g  s tu d e n ts  time 
to  respond .
I d e n t i c a l  p rocedures  were fo llow ed  during  each 
a d m in is t r a t io n  o f  th e  T est of I n t e r v a l  I d e n t i f i c a t i o n . 
However, th e  f i v e  s u b te s t s  were r o t a t e d  v ia  a L a tin  
Squares R o ta t io n  Design. T his  p rocedure  c o n t ro l l e d  any 
p r a c t i c e  e f f e c t s  which might o c c u r .^  The p ro c e s s  was 
e x p e d ite d  by p re p a r in g  one m aste r  ta p e  w ith  a s in g le  s e t  
of i n s t r u c t i o n s .  A ll  s u b je c t s  heard  th e  same s e t  of 
i n s t r u c t i o n s .  Follow ing th e  i n s t r u c t i o n s ,  the  tape  was 
moved to  th e  a p p ro p r ia te  s t a r t i n g  t im b ra i  s u b te s t  f o r  each 
sc h o o l.  The o rd e r  of p r e s e n ta t io n  o f  th e  f iv e  s u b te s t s  was
^Campbell and S ta n le y ,  p . 52.
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r o t a t e d  a t  each s i t e .  The o rd e r s  o f  p r e s e n ta t io n  were 
a s  fo l lo w s :
P r e s e n ta t io n  1: P iano , Pure Tone, C l a r in e t ,
F lu te  and Horn, and Trumpet
P r e s e n ta t io n  2: Pure Tone, C l a r i n e t ,  F lu te
and Horn, Trumpet, and Piano
P r e s e n ta t io n  3: C l a r in e t ,  F lu te  and Horn, Trum­
p e t ,  P iano , and Pure Tone
P r e s e n ta t io n  4: F lu te  and Horn, Trumpet, P iano ,
Pure Tone, and C la r in e t
P r e s e n ta t io n  5: Trumpet, P ian o , Pure Tone,
C l a r in e t ,  and F lu te  and Horn
As soon a s  the  l a s t  m usica l i n t e r v a l  on th e  f i n a l  
s u b te s t  had been sounded and th e  s tu d e n ts  had been allow ed 
to  respond , th e  tap e  was stopped and response  forms 
c o l l e c t e d .  P a r t i c i p a n t s  were no t a llow ed  to  go back and 
check t h e i r  re sp o n se s ,  and no m usica l i n t e r v a l s  were 
sounded a g a in .  When th e se  t e s t  a d m in is t r a t io n  p ro ced u res  
had been concluded a t  each u n i v e r s i t y ,  th e  ex perim en ta l 
p ro ced u res  were com plete.
For a d d i t io n a l  in fo rm a tio n  concern ing  th e  s tu d y , 
the  tap e  reco rd ed  t e s t  and i n s t r u c t i o n s  a r e  a v a i l a b le  and 
lo c a te d  a t  th e  U n iv e rs i ty  of Oklahoma, School of Music 
L is te n in g  L ab o ra to ry , Norman, Oklahoma.
P re l im in a ry  A n a ly s is  P rocedu res
The f i r s t  s te p  in  th e  a n a ly s i s  p rocedure  was the  
e l im in a t io n  o f  th o se  re sp o n d e n ts  who d id  no t meet th e  
c r i t e r i a  e s t a b l i s h e d  fo r  p a r t i c i p a t i o n  in  th e  s tu d y .
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S u b je c ts  were e l im in a te d  who d id  n o t  p ro p e r ly  com plete  th e  
i n t e r v a l  i d e n t i f i c a t i o n  t e s t ;  th o se  who d id  n o t  l i s t  a 
m ajor in s t ru m e n t;  gave no in d i c a t io n  of th e  amount o f  time 
they  had sp en t s tu d y in g  o r  p la y in g  an in s t ru m e n t;  and 
th o se  who had no t com pleted a t  l e a s t  one sem ester  o f music 
th e o ry ,  o r  i t s  e q u iv a le n t .
The fo u r  in s t ru m e n ta l  g roups  were formed a s  fo llo w s: 
(1) C l a r i n e t i s t s ,  (2) T rum peters , (3) P i a n i s t s ,  and (4) 
O ther I n s t r u m e n t a l i s t s .  A f te r  th e s e  fo u r  groups had been 
formed, th e  mean y ea rs  of p la y in g  ex p e r ien ce  was de term ined  
fo r  each c l a s s i f i c a t i o n .  S u b je c ts  whose p la y in g  ex p e r ie n ce  
on th e  s e l e c te d  in s t ru m e n ts  was eq u a l to  or above th e  mean 
number of y e a r s  f o r  each group were c o n s id e red  to  have met 
th e  minimum c r i t e r i a  f o r  in c lu s io n  in  th e  s tu d y .
From th e  p o p u la t io n  of s u b je c t s  no t exc luded  from 
f u r t h e r  c o n s id e r a t io n  by means of t h i s  p ro c e s s ,  e ig h ty  
(n=80) were randomly s e le c te d  and p la c e d  in  fo u r  e q u a l 
t im b ra i  g ro u p s . However, a s  th e  P i a n i s t s  group d id  n o t 
c o n ta in  a t o t a l  of twenty s u b je c t s  whose number o f  y e a rs  
of s tu d y  was above th e  mean, one s tu d e n t  whose ex p e r ien ce  
f e l l  below th e  mean was in c lu d e d  to  o b ta in  th e  r e q u i r e d  
tw enty s u b je c t s  f o r  th e  P i a n i s t s .
The re sp o n se s  of th o se  p a r t i c i p a n t s  chosen f o r  th e  
s t a t i s t i c a l  com parisons were s c o re d .  Each s tu d e n t  made 
s e v e n ty - f iv e  (75) re sp o n se s  on th e  response  form. A raw 
sc o re  r a n g in g  from 0-15 was c a l c u l a t e d  fo r  s u b je c t s  on each
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of th e  f i v e  s u b t e s t s .  A ll  d a ta  were p la c e d  on IBM c a rd s  
a s  a means of e x p e d i t in g  th e  s t a t i s t i c a l  a n a ly s i s  and 
improving th e  accuracy  of th e  r e s u l t s .
S t a t i s t i c a l  T reatm ent of 
th e  Data
The d a ta  a n a ly s i s  p ro ced u res  c o n s i s te d  of th e  
s t a t i s t i c a l  t r e a tm e n t  of th e  d a ta  and th e  t e s t i n g  of th e  
hypo theses  r e l a t i n g  to  th e  m ajor purpose o f  th e  s tu d y .  The 
f iv e  s e t s  of raw sc o re s  from th e  t im b ra i  s u b t e s t s  were 
c a lc u l a te d  f o r  each group. The d a ta  a n a ly s i s  c o n s is te d  of 
computing th e  a p p ro p r ia te  m easures o f  c e n t r a l  tendency and 
d i s p e r s io n .
Two n u l l  hypo theses  were t e s t e d  by means of a two- 
f a c t o r  a n a ly s i s  of v a r ia n c e  f o r  r e p e a te d  m easures; a t h i r d  
n u l l  h y p o th e s is  was t e s t e d  by means o f  a s e r i e s  o f one-way 
a n a ly s i s  of v a r ia n c e  c l a s s i f i c a t i o n s .  S ig n i f i c a n t  F - 
r a t i o s  o b ta in e d  th rough  th e  f a c t o r i a l  a n a ly s i s  were s tu d ie d  
by means of s tu d e n t iz e d  range s t a t i s t i c s  f o r  th e  purpose 
of lo c a t in g  s p e c i f i c  mean d i f f e r e n c e s  among th e  fo u r  
in s t ru m e n ta l  g roups and f i v e  t im b ra i  s u b t e s t s .  The Newman-  
K euls T es t was th e  range s t a t i s t i c  used  in  th e  p o s t  hoc 
com parisons.
CHAPTER IV 
PRESENTATION AND ANALYSIS OF DATA
The p r e s e n t  s tudy  r e p r e s e n t s  an a t tem p t to  d e t e r ­
mine the  e f f e c t  o f  tim bre  on th e  i n t e r v a l  i d e n t i f i c a t i o n  
s k i l l s  o f c o l l e g i a t e  m u s ic ian s .  In  th e  s tu d y , e ig h ty  
c o l l e g i a t e  m u sic ian s  from s e le c te d  c o l le g e s  and u n i v e r s i ­
t i e s  i n  Oklahoma a c te d  a s  s u b je c ts  in  a s tudy  to  determ ine 
th e  e f f e c t s  o f  in s t ru m e n ta l  tim bre on p a r t i c i p a n t s ’ s k i l l s  
in  p e rc e iv in g  and id e n t i f y in g  m usical i n t e r v a l s .  P i a n i s t s ,  
C l a r i n e t i s t s ,  T rum peters , and O ther I n s t r u m e n ta l i s t s * ,  
were s e l e c te d  by e s ta b l i s h e d  c r i t e r i a  and p laced  in  fo u r  
equa l t im b ra i  g roups, (n=20). The in s t ru m e n ta l  groups 
were a d m in is te re d  an in v e s t ig a to r -d e v e lo p e d  T est of I n t e r ­
v a l  I d e n t i f i c a t i o n  which co n ta in ed  f i v e  t im b ra i  s u b te s t s :  
P iano , Pure Tone, C l a r in e t ,  F lu te  and Horn, and Trumpet,
Each s u b te s t  was composed of f i f t e e n  p re - re c o rd e d  e q u iv a le n t  
m usica l i n t e r v a l s .  P a r t i c i p a n t s ’ c o r r e c t  re sp o n se s  to  
s u b te s t  i n t e r v a l s  were used to  t e s t  th e  n u l l  hypo theses 
r e l a t i n g  to  th e  m ajor purpose of th e  s tu d y .  T h is  c h a p te r  
p r e s e n t s  th e  d a ta ,  t h e i r  a n a ly s i s  and r e l a t e d  f in d in g s .
*Other I n s t r u m e n ta l i s t s  were a l l  th o se  study 
p a r t i c i p a n t s  who were no t p i a n i s t s ,  c l a r i n e t i s t s ,  o r 
t ru m p e te r s .
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P re l im in a ry  A n a ly s is
The f i r s t  s te p  in  the  p re l im in a ry  a n a ly s i s  was to  
compute th e  d e s c r ip t i v e  s t a t i s t i c s  f o r  th e  p a r t i c i p a n t s ’ 
sco re s  on th e  f i v e  t im b ra i  s u b te s t s  of th e  i n t e r v a l  
i d e n t i f i c a t i o n  m easure. Mean i n t e r v a l  i d e n t i f i c a t i o n  
sco re s  and s ta n d a rd  d e v ia t io n s  f o r  each in s t ru m e n ta l  group 
and t im b ra i  s u b te s t  a re  p re se n te d  in  T able 3 . The raw 
d a ta  a re  c o n ta in e d  in  T ab les  14 through 17 in  Appendix H.
Table 3 . Means and Standard Deviations for Each instrumental Group
Instrument
Subtests Pianists Clarinetists Trumpeters
Other
Instrumental
Piano X = 11.60 X = 6 .75 X = 8.70 X = 8.90
Subtest S = 3.338 S = 3.753 S = 3.523 S = 2.577
Pure Tone X = 11.45 X = 6 .75 Y. = 8.35 X = 8.60
Subtest S = 3.708 S = 3.238 S = 5.82 S = 3.200
Clarinet X = 11.45 X = 6 .85 X = 9.20 X = 8.85
Subtest
S = 3.667 S = 4.707 S = 3.187 S = 2.937
Flute and Horn X = 10.95 X = 6 .30 X = 8.20 X = 8.00
Subtest
S = 3 .89 5 = 3.61 S = 4.02 S = 4.06
Trumpet X = ??.35 X = 7.70 X = 9.20 X = 8.20
S = 3.454 S = 3.607 S = 3.480 S = 3.140
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To determ ine w hether th e  v a r ia n c e s  were s t a t i s ­
t i c a l l y  e q u a l ,  a prim ary assum ption  of an a n a ly s i s  o f
1
v a r ia n ce  t e s t i n g  s t a t i s t i c ,  v a r ia n c e s  of th e  in s t ru m e n ta l
groups and t im b ra i  s u b te s t s  were compared by means of an
2
F-Maximum T e s t  fo r  Homogeneity of Sample V a r ia n c e s .
The r e s u l t s  showed t h a t  th e  sample v a r ia n c e s  d id  no t 
d i f f e r  s i g n i f i c a n t l y ,  th u s  su p p o r t in g  th e  assum ption  o f  
homogeneity.
A n a ly s is  of th e  Data 
The f i r s t  and second n u l l  hypo theses  of th e  s tudy  
s t a t e d ,  r e s p e c t iv e ly ,  t h a t  th e r e  would be no d i f f e r e n c e  
in  th e  mean i n t e r v a l  i d e n t i f i c a t i o n  sc o re s  of s u b je c t s  
grouped acco rd ing  to  m ajor in s tru m e n t c l a s s i f i c a t i o n ;  and 
th e re  would be no d i f f e r e n c e  i n  the  mean i n t e r v a l  i d e n t i f i ­
c a t io n  s c o re s  on the  f i v e  s u b te s t s  o f the  i n t e r v a l  
i d e n t i f i c a t i o n  measure. A su b q u e s tio n  concerned w ith  th e  
i n t e r a c t i o n  between th e  fo u r  in s t ru m e n ta l  groups and f iv e  
t im b ra i  s u b te s t s  a l s o  was in v e s t ig a t e d .
To t e s t  th e  two n u l l  h y p o th eses  and i n v e s t ig a t e  
the  r e l a t e d  su b q u es tio n , a tw o - fa c to r  a n a ly s i s  of v a r i ­
ance f o r  re p e a te d  m easures was u sed . The s t a t i s t i c a l
^William L. Hays, S t a t i s t i c s  (New York: H o l t ,  
R in e h a r t ,  and Winston, 1963), pp. 408-410.
2James L. Bruning and B. L. K in tz ,  Com putational 
Handbook of S t a t i s t i c s  ( I l l i n o i s :  S c o t t ,  Foresman, and 
C o., 1868), p . l lO .
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summary p e r t i n e n t  to  th e  d a ta  a n a ly s i s  and r e l a t e d  sub­
q u e s t io n  i s  p re se n te d  in  Table 4 .
Table 4 .  Analysis of V ariance Comparing the Four G roups'T ofoi Scores 











Instrumental Groups (A) 1 , 0 3 5  . 2  1 3 3 4 5 . 0 7 6 . 0 3 1 0 . 0 0 1 3
Subjects Within Groups 4 , 3 4 8 . 7 2 76 5 7 . 2 2
WI T H I N
Instrument Subtests (B) 3 0 . 2 4 4 7 . 5 6 3 . 1 7 6 0 . 0 1 4 1
Interaction (A x B) 2 4 . 9 6 12 2 . 0 8 0 . 8 5 8 0 . 5 9 1 4
B X Subjects Within
Groups (Error) 7 2 5 . 4 2 3 0 4 2 . 3 9
TOTAL 6 ,  1 6 4 . 5 5 3 9 9 1 5 . 4 5
Main E f f e c t ;  In s tru m e n ta l  Groups
As no ted  in  Table 4, th e  o b ta in e d  F - r a t i o  of 
6.031 exceeded th e  c r i t i c a l  v a lu e  f o r  F a t  th e  .001 l e v e l .  
The n u l l  h y p o th e s is  r e l a t i n g  to  mean achievem ent d i f f e r ­
ences  f o r  s u b je c t s  grouped a c co rd in g  to  m ajor in s tru m e n t 
c l a s s i f i c a t i o n  was th u s  r e j e c t e d .
F in d in g s :  In s t ru m e n ta l  Groups. Mean achievem ent
sc o re s  f o r  s u b je c t s  grouped ac co rd in g  to  major in s tru m e n t 
c l a s s i f i c a t i o n  on th e  i n t e r v a l  i d e n t i f i c a t i o n  measure 
v a r ie d  from 11.36 f o r  P i a n i s t s  to  6 .87  f o r  C l a r i n e t i s t s .  
As d i s c lo s e d  by the  Newman-Keuls T es t  f o r  p o s t  hoc
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com parisons, th e  P iano  group o b ta in e d  s i g n i f i c a n t l y  h ig h e r  
mean achievem ent s c o re s  than  t h e i r  c o u n te r p a r t s .  A 
summary of th e  Newman-Keuls T es t d a ta  i s  p rov ided  in  Table 
5 .
Table 5 .  Summary Table of Comparisons Made Among the Instrumental Groups' 
Total Scores
Other




Total Score Xg = 34.35
------------ 8 .20 9.25 22.45***
Other Instrumentalists' 
Average Total Score X. = 42 .55  4
— — 1.05 14.25**
Trumpeters' Average 
Total Score )L  = 43 .60 13,20**
Pianists' Average 
Total Score X, = 56 .80
------------
MS^ = 57 .23  Error
***S!gnificant beyond the .001 level
**Significont Beyond the .01 level
The a n a ly s i s  su p p o r ts  the  c o n te n t io n  t h a t  the  
major perform ance medium i s  a f a c t o r  in  th e  i n t e r v a l  
p e rc e p t io n  and i d e n t i f i c a t i o n  p ro c e s s .  For r e f e r e n c e ,  
means and s ta n d a rd  d e v ia t io n s  f o r  each in s t ru m e n ta l  group 
c l a s s i f i c a t i o n  a r e  p rov ided  in  Table 6.
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Table 6 .  Instrumental Groups' Means and Standard Deviations
Average Score Standard
G r o u p  (Mean) Deviation
C l a r i n e t i s t s 6 , 8 7 0 3 . 6 4 8
Other instrumentalists 8 . 5 1 0 3 . 2 4 0
Trumpeters 8 . 7 2 0 3 . 5 9 3
P i a n i s t s 11 . 3 6 0 3 . 6 2 4
Main E f f e c t :  T im brai S u b te s ts
The o b ta in e d  F - r a t i o  of 3 .176 f o r  the  t im b ra i  sub­
t e s t s  exceeded th e  c r i t i c a l  va lue  f o r  F a t  the  .01 l e v e l .  
The n u l l  h y p o th e s is  r e l a t e d  to  th e  q u e s t io n  of t im b ra i  
source a s  a f a c t o r  in  th e  i n t e r v a l  p e rc e p t io n  and i d e n t i f i ­
c a t io n  a b i l i t y  of s u b je c ts  was r e j e c t e d .  A summary of 
th e se  d a ta  i s  p rov ided  in  Table 4 .
F in d in g s :  Timbrai S u b te s t s . The a n a ly s i s  d i s ­
c lo se d  a s i g n i f i c a n t  d i f f e r e n c e  in  th e  s u b je c t s '  a b i l i t y  
to  p e rc e iv e  and i d e n t i f y  s u b te s t  i n t e r v a l s  a s  a r e s u l t  of 
t im b ra i  m a n ip u la t io n .  As no ted  in  Table 7, p o s t  hoc 
com parisons u t i l i z i n g  th e  Newman-Keuls T es t d is c lo s e d  
s i g n i f i c a n t l y  fewer c o r r e c t  re sp o n se s  f o r  the  F lu te  and 
Horn t im b ra i  com bination  than  f o r  th e  o th e r  fo u r  t im b re s .
The p e rce n tag e  of c o r r e c t  re sp o n se s  fo r  each of 
th e  f i v e  t im b ra i  s u b te s t s  i s  p rov ided  in  Table 8.
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Table 7 .  Comparisons Made Among the Average Number of Correct Responses 
to the Five Subtests












Average Score on the 
Flute and Horn Subtest
X, = 8 .363  4
----- 0.425* 0.625* 0.725** 0.738**
Average Score on the 
Pure Tone Subtest
Xg = 8 .788 ----- 0.200 0.300 0.313
Average Score on the 
Piano Subtest X, = 8 .988
------ 0.100 0.113
Average Score on the 
Clarinet Subtest Xg = 9 .088
— - 0.013
Average Score on the 
Trumpet Subtest '  Xg = 9 .100
MS^ = 2.382Error
"‘ Significant Beyond the .01 Level 
‘ Significant Beyond the .05 Level











59.93% 58.60% 60.60% 55.73%* 60.67%
‘ Significant at the .01 level
I n t e r a c t io n  E f fe c t  and F in d in g s
Concerning th e  sub q u es tio n  of in s t ru m e n ta l  group 
c l a s s i f i c a t i o n  and t im b ra i  s u b t e s t s  i n t e r a c t i o n ,  th e  
o b ta in ed  F - r a t i o  of 0.858 was n o t s i g n i f i c a n t .  A g rap h ic
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r e p r e s e n ta t i o n  o f  the  i n t e r a c t i o n  e f f e c t  i s  p re s e n te d  in  
F ig u re  3.
A n a ly s is  o f In s tru m e n ta l  Group C l a s s i f i ­
c a t io n  Scores  on Timbrai S u b te s ts
The t h i r d  n u l l  h y p o th e s is  s t a t e d  t h a t  th e re  would 
be no d i f f e r e n c e  in  th e  mean s c o re s  o f  the  in s t ru m e n ta l  
groups on th e  f i v e  t im b ra i  s u b te s t s  o f th e  i n t e r v a l  
i d e n t i f i c a t i o n  measure. The d a ta  were t e s t e d  by a one-way 
a n a ly s i s  of v a r ia n c e .  The o b ta in e d  F - r a t i o s  f o r  each 
in s t ru m e n ta l  group were a s  fo l lo w s ;  P i a n i s t s ,  F = 0 .084; 
C l a r i n e t i s t s ,  F = 0 .373; T rum peters, F = 0 .329; and O ther 
I n s t r u m e n ta l i s t s ,  F = 0 .290; and were l e s s  than  th e  
c r i t i c a l  va lue  f o r  F, w ith  a p p r o p r ia te  ad ju s tm en ts  in  
d eg rees  of freedom.
F in d in g s . Group perform ance on each t im b ra i  sub­
t e s t  d id  n o t  vary  beyond t h a t  expected  by chance. The 
d a ta  do n o t su p p o rt th e  c o n te n t io n  th a t  i n t e r v a l  p e rc e p t io n  
and i d e n t i f i c a t i o n  a b i l i t y  i s  enhanced when th e  g e n e ra t in g  
sound i s  produced by an in s tru m e n t th e  s u b je c t s  re g a rd  as  
t h e i r  prim ary performance medium. For r e f e r e n c e ,  th e se  
d a ta  a r e  summarized in  T ab les  9 -12 .
A n c i l la ry  F in d in g s
One of th e  a n c i l l a r y  f in d in g s  of th e  p r e s e n t  study 
was r e l a t e d  to  the  u s e fu ln e s s  o f  th e  f i v e  t im b ra i  so u rces  
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Figure 3 .  Interaction Between the Four instrumental Groups and the 
Five Timbrai Subtests
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Between Subtests 4 . 6 5 4 1 . 1 6 0 . 0 8 4
Within Subjects 1 , 3 0 4 . 3 5 95 1 3 . 7 3
TOTAL 1 , 3 0 9 . 0 0 99









Between Subtests 2 0 . 5 5 4 5 .  14 0 . 3 7 3
Within Subjects 1 , 3 1 0 . 4 5 95 1 3 . 7 9
T O T AL 1 , 3 3 1 . 0 0 99
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Table 11. Analysis of Variance of Mean Timbrai Subfesf Scores 
for Trumpefers
Source of Sum of Degrees of Mean
Variation Squares Freedom Square F-Ratio
Between Subtests 1 7 . 6 5  4 4 . 4 1 3  0 . 3 2 9
Within Subjects 1 , 2 7 3 . 3 5  95 1 3 . 4 0 0
TOTAL 1 , 2 9 1 . 0 0  99
Table 12. Analysis of V ariance of Mean Timbrai Subfesf Scores for Ofher 
Insfrumenfalisfs   I
Source of Sum of Degrees of Mean
Variation Squares Freedom Square F-Ratio
Between Subtests 1 2 . 6 5  4 3 . 1 6 3  0 . 2 9 0
Within Subjects 1 , 0 3 7 . 3 5  95 1 0 . 9 2 0
T OT AL  1 , 0 5 0 . 0 0  99
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determ ine th e  le v e l  o f a p p ro p r ia te n e s s  of each tim bre  used 
in  th e  s tu d y , num erical v a lu es  were a ss ig n ed  to  th e  rank  
o rdered  means of each in s t ru m e n ta l  g roup ’ s s u b te s t  s c o re s .  
H ighes t s u b te s t  means were a s s ig n e d  a v a lu e  of f i v e  (5 ) ,  
second h ig h e s t  were a s s ig n e d  a va lue  of fo u r  (4 ) ,  and so 
on u n t i l  the  low est mean was as s ig n ed  a va lue  of one (1 ) .  
These a s s ig n e d  v a lu es  were then  summed to  de term ine  the  
o v e r a l l  a p p ro p r ia te n e s s  o f  each p a r t i c u l a r  t im bre  a s  a 
medium f o r  harmonic i n t e r v a l  p ro d u c t io n .  The r e s u l t s  of 
th e se  p ro ced u res  a re  p re se n te d  in  Table 13.
Table 13. The Appropriafeness of each Sound Source for G enerating  the 
Harmonic Intervals
S o u n d S o u r c e s  Us ed t o  G e n e r a t e  I n t e r v a l s
Instrumental Groups Piano Pure Tone Clarinet Flute and Horn Trumpet
P i a n i s t s 5* 3* 4* 1* 2*
C l a r i n e t i s t s 2 3 4 1 5
Tr u mp e  t e r s 3 2 5 1 4
Other Instrumentalists 5 3 4 1 2
"Appropriateness" Indices . . . 15 1 1 17 4 13
*5  = Numericol value assigned to the highest subtest mean
*4 = Numerical value assigned to the second highest subtest mean
*3 = Numericol value assigned to the third highest subtest mean
* 2 = Numerical value assigned to the fourth highest subtest mean
* I = Numerical value assigned to the lowest subtest mean
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The r e s u l t s  p re se n te d  in  Table 13 show t h a t  the  C la r in e t  
s u b te s t  re c e iv e d  th e  h ig h e s t  index (17 ), T h is  was fo llow ed  
by th e  P iano  s u b te s t  (15), Trumpet s u b te s t  (13), Pure 
Tone s u b te s t  (1 1 ) ,  and the  F lu te  and Horn s u b te s t  (4) 
which ranked a s  th e  t im b ra i  source  g e n e ra t in g  th e  low est 
mean sc o re s  f o r  the  v a r io u s  in s t ru m e n ta l  g roups.
CHAPTER V 
SUMMARY AND CONCLUSIONS
I n t ro d u c t io n
The a u r a l  p e rc e p t io n  o f  v e r t i c a l  s o n o r i t i e s  has  
been a to p ic  of s tudy  f o r  many y e a r s .  E a r ly  r e s e a r c h  in  
the  a re a  by Helmholtz se rved  a s  a fo u n d a tio n  f o r  f u r t h e r  
i n v e s t i g a t i o n s  in  th e  e a r ly  tw e n t ie th  c e n tu ry  by M urse ll  
and S easho re , Although M urse ll  and Seashore approached th e  
problem from opposing p s y c h o lo g ic a l  v ie w p o in ts ,  bo th  were 
in s t ru m e n ta l  in  a r t i c u l a t i n g  co n c ep ts  concern ing  m u s ic a l i ty .  
Contemporary thought r e v e a l s  t h a t  a u r a l  p e rc e p t io n  s k i l l s  
can be in f lu e n c e d  by t r a i n i n g ,  e x p e r ien c e ,  and c o n te x tu a l  
f a c t o r s .  An exam ination  of l i t e r a t u r e  d e a l in g  w ith  i n t e r v a l  
i d e n t i f i c a t i o n  shows t h a t  th e  e f f e c t  of the  c o n te x tu a l  
f a c t o r ,  t im b re ,  has n o t  r e c e iv e d  s u f f i c i e n t  a t t e n t i o n .
Thus, th e  need f o r  a d d i t io n a l  in fo rm a tio n  ga ined  th rough  a 
study  of th e  s p e c i f i c  e f f e c t  o f  tim bre  on th e  p e rc e p t io n  
and i d e n t i f i c a t i o n  of m usica l i n t e r v a l s  formed th e  b a s i s  
f o r  th e  p r e s e n t  s tu d y .
Purpose o f  th e  Study
The p re s e n t  s tudy  r e p r e s e n t s  an a t tem p t to  d e t e r ­
mine th e  e f f e c t  of tim bre  on s e le c te d  i n t e r v a l  i d e n t i f i c a t i o n  
s k i l l s  of c o l l e g i a t e  music m a jo rs .  More s p e c i f i c a l l y ,  the
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s tu d y  was concerned w ith  th e  a b i l i t y  of c o l l e g i a t e  music 
m ajors  to  p e rc e iv e  and i d e n t i f y  i n t e r v a l s  a s  a f u n c t io n  
of t im b ra i  ex p e rien ce  ga ined  th rough  th e  prim ary  p e r ­
formance medium.
E xperim enta l P ro ced u res
The experim ent invo lved  music s tu d e n ts  from e ig h t  
s e le c te d  c o l le g e s  and u n i v e r s i t i e s  lo c a te d  in  Oklahoma.
The p a r t i c i p a t i n g  sch o o ls  were s e le c te d  on the  b a s i s  o f  
t h e i r  p ro x im ity  to  th e  U n iv e rs i ty  of Oklahoma, Norman, 
Oklahoma and the  number of s tu d e n ts  e n r o l le d  in  music and 
music e d u c a tio n  degree program s. In  s e l e c t i n g  the  s u b je c t s  
to  be in c lu d ed  in  the  experim en t, an in v e s t ig a to r -d e v e lo p e d  
T es t of I n t e r v a l  I d e n t i f i c a t i o n  composed of f iv e  s e p a ra te  
t im b ra i  s u b te s t s  sounding common m usica l i n t e r v a l s  by means 
of d i s t i n c t  tone c o lo r s ,  was a d m in is te re d  to  some 400 band 
members and s tu d e n ts  from s e le c te d  music c l a s s e s  a t  th e  
p a r t i c i p a t i n g  sc h o o ls .  On th e  b a s i s  o f  th e  a d m in is t r a t io n  
of th e  i n t e r v a l  i d e n t i f i c a t i o n  measure and com pletion  o f  a 
B io g ra p h ic a l  In fo rm atio n  Q u e s t io n n a i r e , p o t e n t i a l  s u b je c t s  
were c l a s s i f i e d  acco rd ing  to  t h e i r  m ajor perform ance 
medium. From t h i s  p o o l,  s u b je c t s  were f u r t h e r  sc reened  
to  in s u re  com pletion  of a t  l e a s t  one sem ester  of music 
th e o ry ,  o r  i t s  e q u iv a le n t ,  and sc o r in g  a t  or above th e  
mean on an ex p e rien ce  sc a le ^  f o r  t h e i r  r e s p e c t iv e
^The ex perience  s c a le  was a c r i t e r i o n  item  on th e  
B io g ra p h ic a l  In fo rm ation  Q u e s t io n n a ire .
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in s t ru m e n ts .  From th e  p o p u la tio n  of s u b je c t s  no t excluded 
from f u r t h e r  c o n s id e r a t io n  by means of t h i s  p ro c e s s ,  80 
were randomly s e le c te d  and p laced  in  fo u r  equa l t im b ra i  
g roups, (n=20), and c l a s s i f i e d  a s  C l a r i n e t i s t s ,  T rum peters, 
P i a n i s t s ,  and O ther I n s t r u m e n ta l i s t s .
The perform ance of each in s t ru m e n ta l  c l a s s i f i c a t i o n  
group on the  i n t e r v a l  i d e n t i f i c a t i o n  measure was o rgan ized  
on the  b a s i s  of t o t a l  mean and s u b te s t  s c o re s  which were 
u t i l i z e d  in  the  t e s t i n g  of the  s e v e ra l  hypo theses  r e l a t i n g  
to  the  m ajor purpose of the  s tu d y .
T es t  of I n t e r v a l  I d e n t i f i c a t i o n
An in v e s t ig a to r -d e v e lo p e d  T es t  of I n te r v a l  I d e n t i ­
f i c a t i o n  was th e  c r i t e r i o n  measure employed in  th e  
experim en t. The tape  reco rded  i n t e r v a l  i d e n t i f i c a t i o n  
measure was des igned  to  p rov ide  in fo rm a tio n  concern ing  th e  
e f f e c t  o f  t im bre  on the  in s t ru m e n ta l i s t s *  i n t e r v a l  
i d e n t i f i c a t i o n  s k i l l s .
The in s tru m e n t c o n s i s t s  o f  f i v e  s u b t e s t s ,  each 
u t i l i z i n g  a d i f f e r e n t  tim bre  to  g e n e ra te  th e  m usica l 
i n t e r v a l s .  The t im b re s  r e p re s e n te d  in c lu d e  p ian o , pure 
to n e ,  c l a r i n e t ,  f l u t e  and horn in  com bination , and 
trum pet. The c l a r i n e t ,  trum pet, and p iano  were s e le c te d  
f o r  in c lu s io n  in  th e  experim ent because  each in s tru m en t 
p o sse se s  a d i s t i n c t i v e  tone q u a l i t y  and served  a s  a 
r e p r e s e n ta t i v e  o f  i t s  r e s p e c t iv e  in s tru m e n t fam ily .  The
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f j u t e  and f re n c h  horn were chosen to  r e p re s e n t  a mixed 
tim bre  c r e a te d  by one woodwind and one b r a s s  in s t ru m e n t .
The pure tone  was s e le c te d  to  r e p r e s e n t  a tim bre no t 
norm ally  produced by the  f a m i l i a r  m usica l in s tru m e n ts  and 
served  a s  a c o n t ro l  v a r ia b le  in  th e  experim ent.
F i f t e e n  v e r t ic a l ly - s o u n d e d  i n t e r v a l s  were p re se n te d  
on each s u b te s t .  The i n t e r v a l s  c o n s is te d  of the  twelve 
sim ple i n t e r v a l s  co n ta in ed  w ith in  th e  oc tave p lu s  th r e e  
s e le c te d  f o r  r e p e t i t i o n  on o th e r  p i t c h e s .  Three v a r i a b le s  
were c o n t r o l l e d  in  th e  i n t e r v a l  s e l e c t i o n  p ro cess  in c lu d in g  
th e  randomized o rd e r  of p r e s e n ta t io n ,  th e  p o s s ib le  p i t c h  
of th e  lower n o te ,  and the  oc tave  placem ent of the  s e l e c te d  
i n t e r v a l .  The i n t e r v a l  s e l e c t io n  p ro c e s s  was i n i t i a l l y  
used to  c o n s t ru c t  i n t e r v a l s  in  th e  Pure Tone s u b te s t .  The 
i n t e r v a l s  c o n ta in e d  w ith in  th e  rem aining  s u b te s t s  were 
o rgan ized  by th e  same s e le c t io n  p ro c e s s  w ith  t im b ra i  change 
se rv in g  a s  th e  independent v a r i a b l e .  While th e  same i n t e r ­
v a l s  were used  in  each s u b te s t ,  t h e i r  o rd e r  of p r e s e n ta t i o n  
was v a r ie d .
The T es t  of I n t e r v a l  I d e n t i f i c a t i o n  was assumed to  
p o sse s s  a c e r t a i n  amount of v a l i d i t y  s in c e  a l l  i n t e r v a l s  
s tu d ie d  were co n ta in e d  w ith in  each t im b ra i  s u b te s t .
In  a d d i t io n ,  th e  measure was subm itted  to  a pane l f o r  t h e i r  
exam ina tion . The pane l was asked to  de term ine th e  c o n te n t  
v a l i d i t y  of th e  measure. They were f u r t h e r  asked to  
a t t e s t  to  th e  in s t ru m e n t’ s a b i l i t y  to  measure i n t e r v a l
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i d e n t i f i c a t i o n  s k i l l .  S uggestions  were in c o rp o ra te d  in  
the  in s tru m e n t when p o s s ib le ,  and a f i n a l  v e rs io n  was 
c o n s t ru c te d  and re-exam ined by th e  p a n e l .
The t e s t - r e t e s t  r e l i a b i l i t y  of th e  in s trum en t was 
e s ta b l i s h e d  by a p i l o t  s tudy  u t i l i z i n g  36 s tu d e n ts  from 
Oklahoma B a p t i s t  U n iv e r s i ty .  The o v e r a l l  t e s t - r e t e s t  
r e l i a b i l i t y  was determ ined to  be 0 .974 . In a d d i t io n ,  the  
purpose of th e  p i l o t  s tudy was to  i d e n t i f y  and c o r r e c t  
problems w ith  the  a c tu a l  t e s t i n g  p ro ced u res .
For a d d i t io n a l  in fo rm a tio n  concern ing  the  s tu d y , 
th e  tap e  reco rd ed  t e s t  and i n s t r u c t i o n s  a re  a v a i la b le  and 
lo c a te d  a t  th e  U n iv e r s i ty  of Oklahoma, School o f  Music 
L is te n in g  L ab o ra to ry , Norman, Oklahoma.
F in d in g s
The f i r s t  n u l l  h y p o th e s is  of th e  s tu d y , which 
s t a t e d  t h a t  the  mean in t e r v a l  i d e n t i f i c a t i o n  s c o re s  of 
s u b je c ts  grouped accord ing  to  prim ary  performance medium 
would be e q u a l ,  was t e s t e d  by a tw o - fa c to r  a n a ly s i s  of 
v a r ia n c e .  The a n a ly s i s  r e s u l t e d  in  th e  r e j e c t i o n  of th e  
n u l l  h y p o th e s is ,  a s  the  i n t e r v a l  i d e n t i f i c a t i o n  s c o re s  of 
the  P i a n i s t s  were s i g n i f i c a n t l y  h ig h e r  than  t h e i r  c o u n te r ­
p a r t s  in  th e  o th e r  groups.
The t e s t i n g  o f  the  second n u l l  h y p o th e s is  o f  the  
s tu d y , which s t a t e d  t h a t  the mean i n t e r v a l  i d e n t i f i c a t i o n  
sc o re s  of th e  f iv e  t im b ra i  s u b te s t s  would be e q u a l ,
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re v e a le d  t h a t  tim bre  was a s i g n i f i c a n t  f a c t o r  in  i n t e r v a l  
i d e n t i f i c a t i o n  s k i l l s .  The t im b ra i  s u b te s t  employing th e  
f l u t e  and horn in  com bination  was found to  y ie ld  s i g n i f i ­
c a n t ly  lower mean s c o re s .  The n u l l  h y p o th e s is  was th u s  
r e j e c t e d .
The i n t e r a c t i o n  of in s t ru m e n ta l  groups w ith  t im b ra i  
s u b te s t  s c o re s  d id  no t produce r e s u l t s  t h a t  co u ld  be 
d i f f e r e n t i a t e d  from chance .
The t h i r d  n u l l  h y p o th e s is  of th e  s tu d y , which 
s t a t e d  t h a t  s u b j e c t s '  s c o re s  on th e  t im b ra i  s u b te s t  
c o n ta in in g  i n t e r v a l s  produced by t h e i r  p rim ary  perfo rm ing  
in s tru m e n t and th e  rem ain ing  s u b t e s t s  would be e q u a l ,  was 
t e s t e d  by a s e r i e s  of one-way a n a l y s i s  o f v a r ia n c e  
c l a s s i f i c a t i o n s ,  and r e s u l t e d  in  th e  r e t e n t i o n  o f  th e  n u l l  
h y p o th e s is .  Scores from th e  f i v e  t im b ra i  s u b t e s t s  were 
no t s i g n i f i c a n t l y  d i f f e r e n t  when th e  i n t e r v a l s  were sounded 
by th e  s u b j e c t s '  p rim ary  perform ance medium.
A n c i l la ry  f in d in g s  showed t h a t  th e  C l a r in e t  s u b te s t  
y ie ld e d  th e  h ig h e s t  i n t e r v a l  i d e n t i f i c a t i o n  s c o re s  when 
a l l  in s t ru m e n ta l  groups were c o n s id e re d .  The t im b ra i  sub­
t e s t  u t i l i z i n g  th e  f l u t e  and horn in  com bination  was 
determ ined  to  be th e  most d i f f i c u l t  medium f o r  p e r c e iv in g  
th e  i n t e r v a l s .
C onc lusions
The f in d in g s  p re s e n te d  in  C hapter IV su p p o r t  two 
of th e  th r e e  m ajor hypo theses  under i n v e s t i g a t i o n .  The
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c o n c lu s io n s  drawn from th e se  r e s u l t s  a re  p re se n te d  in  t h i s  
s e c t io n  of th e  p re s e n t  c h a p te r .
1 . P a r t i c i p a n t s '  o v e r a l l  a b i l i t y  to  p e rc e iv e  and 
id e n t i f y  v e r t ic a l ly - s o u n d e d  i n t e r v a l s  i s  r e l a t e d ,  in  p a r t ,  
to  ex p e r ien c e  gained th rough  th e  prim ary  performance 
medium. R e s u l ts  in d ic a te d  t h a t  th e  P i a n i s t s  were more 
p r o f i c i e n t  a t  i n t e r v a l  i d e n t i f i c a t i o n  than  the  th r e e  o th e r  
in s t ru m e n ta l  groups r e g a r d le s s  of th e  t im b ra i  source  used  
to  sound th e  i n t e r v a l s .  As an o b s e rv a t io n ,  i t  can be no ted  
t h a t  C l a r i n e t i s t s  were l e s s  p r o f i c i e n t  a t  i n t e r v a l  id en ­
t i f i c a t i o n  than  t h e i r  c o u n te r p a r t s  in  th e  o th e r  g roups .
C o n s is te n t  w ith  th e  f in d in g s  of p rev io u s  r e s e a r c h ,^  
th e  P i a n i s t s  were found to  p e rc e iv e  and id e n t i f y  v e r t i c a l  
s o n o r i t i e s  more a c c u r a te ly  than  o th e r  c l a s s i f i c a t i o n  
g ro u p s . The w r i t e r  s p e c u la te s  t h a t  the  a c o u s t i c a l  n a tu re  
o f  th e  in s t ru m e n ts  u t i l i z e d  in  th e  study  and p ed ag o g ica l  
p r a c t i c e s  employed in  te a c h in g  th e s e  in s tru m e n ts  were 
f a c t o r s  c o n t r ib u t in g  to  t h i s  outcome. B rass  p la y e r s ,  f o r  
example, beg in  study  by e x p lo r a t io n  of th e  n a t u r a l  
harmonic s e r i e s  of th e  in s t ru m e n t .  C l a r i n e t i s t s ,  in  
c o n t r a s t ,  d e a l  p r im a r i ly  w ith  f in g e r in g  p a t t e r n s .  The 
p i a n i s t s ,  by n a tu re  of th e  in s t ru m e n t ,  d e a l  w ith  v e r t i c a l  
s o n o r i t i e s  e a r ly  in  the  i n s t r u c t i o n  p ro c e s s .
I jo h n  S te c k le in  and James A l i f e r i s ,  "The R e la t io n ­
s h ip  of In s trum en t to  Music Achievement T es t S c o r e s ,” 
J o u r n a l  of Research in  Music E d u ca tio n , V (S p ring ,
1957), pp. 3 -15.
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2. Timbre i s  a s i g n i f i c a n t  v a r ia b le  in  th e  p e r ­
c e p t io n  and i d e n t i f i c a t i o n  of harmonic m usica l i n t e r v a l s  a s  
determ ined  by the  ex p e rim en ta l  p ro ced u res  u t i l i z e d  in  the  
s tu d y . P a r t i c i p a n t s  scored  s i g n i f i c a n t l y  lower when i n t e r v a l s  
were sounded by th e  f l u t e  and horn in  com bination th a n  when 
sounded by o th e r  t im b ra i  so u rc e s .
R e la te d  r e s e a r c h ^ >2»^»'^ su p p o r t in g  the  view t h a t  
a u r a l  d i s c r im in a t io n  s k i l l s ,  in  g e n e ra l ,  a re  s u b je c t  to  
c o n te x tu a l  f a c t o r s  i s  g iven  a d d i t i o n a l  support by th e  
f in d in g s  o f  the  p re s e n t  s tu d y .  In  view of the in c re a s in g  
amount of r e s e a rc h  d e a l in g  w ith  th e  in f lu e n c e  of c o n te x tu a l  
f a c t o r s  on the  development of a u r a l  a c u i ty ,  l i t t l e  a t t e n t i o n  
r e f e re n c e d  to  r e c e n t  f in d in g s  has  been devoted to  c u r r i c u l a r  
p r a c t i c e s  and tex tb o o k s  a t  th e  c o l l e g i a t e  l e v e l .
3 .  The p e rc e p t io n  and i d e n t i f i c a t i o n  of m u sica l  
i n t e r v a l s  was n o t enhanced when th e  i n t e r v a l s  were sounded 
by th e  p a r t i c i p a n t s '  prim ary perform ance medium. S u b je c ts '
P au l A. Haack, "The In f lu e n c e  of Loudness on the  
D is c r im in a t io n  of M usical Sound F a c t o r s , "  Jo u rn a l  o f  Re- 
s e a rc h  in  Music E duca tion , XXIII (S p r in g , iWYs;, 
pp. 67-77.
2r . D. G reer , "The E f f e c t  of Timbre on Brass-W ind 
I n t o n a t i o n , "  Experim ental Research  in  th e  Psvchologv of 
M usic, VI (1970), pp. 65-94.
^W illiam Robert S w a ff ie ld ,  " E f fe c t  of Melodic P a ra ­
m e te rs  on A b i l i t y  to  Make F in e - tu n in g  Responses in  C o n te x t ,"  
J o u rn a l  of Research in  Music E d u ca tio n , XXII (W inter,
1974), pp. 305-312.
^Joe Beck Buttram , "The In f lu e n c e  of S e le c te d  
F a c to r s  on I n t e r v a l  I d e n t i f i c a t i o n "  (unpublished  d o c to r a l  
d i s s e r t a t i o n .  U n iv e rs i ty  of Kansas, 1967), pp. 136-142.
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s c o re s  showed l i t t l e  o r  no improvement when th e  m usical 
i n t e r v a l s  were sounded by t h e i r  p rim ary  performance medium.
Research  s t u d i e s ^ p l u s  th e  g e n e ra l  h y p o th e s is  
in d ic a t in g  t h a t  a u r a l  p e rc e p t io n  i s  r e l a t e d  to  the  f a m i l ­
i a r i t y  of th e  sound source were n o t supported  by the  
p re s e n t  s tu d y .  The fo u r  in s t ru m e n ta l  groups d id  no t sco re  
s i g n i f i c a n t l y  h ig h e r  on th e  p a r t i c u l a r  s u b te s t  t h a t  was 
sounded by th e  in s tru m en t th e  s u b je c t s  re g a rd  a s  the  prim ary  
perform ance medium.
4. I n t e r v a l  i d e n t i f i c a t i o n  s k i l l s  were f a c i l i t a t e d  
when s e le c te d  tim b res  sounded th e  m usica l i n t e r v a l s .  An 
exam ination  of th e  d a ta  d i s c lo s e d  t h a t  th e  C la r in e t  sub­
t e s t  y ie ld e d  th e  h ig h e s t  i n t e r v a l  i d e n t i f i c a t i o n  sc o re s  
when a l l  in s t ru m e n ta l  groups were c o n s id e re d .
Though based on a v i s u a l  o b s e rv a t io n  of rank 
o rd e r in g s ,  th e  r e s u l t s  appear c o n s i s t e n t  w ith  re s e a rc h  
in d ic a t in g  t h a t  a u r a l  a c u i ty  i s  more p r o f i c i e n t  under
O
c e r t a i n  t im b ra i  c o n d i t io n s .
Im p l ic a t io n s
The r e s u l t s  of th e  s tudy  su p p o rt an assum ption t h a t  
t im b ra i  m an ip u la tio n  and ex p e rien ce  gained  through th e
^Lola Cuddy, " P ra c t i c e  E f f e c t s  in  P i tc h  P e rc e p t io n "  
(unpub lished  d o c to ra l  d i s s e r t a t i o n .  U n iv e rs i ty  of Toronto , 
1965), pp. 75-91.
^Desmond S ergean t, "Measurement of P i tc h  D isc r im i­
n a t io n , "  J o u rn a l  of Research in  Music E d u ca tio n , XXI 
(S p r in g , 1973), p . 3 .
^ G r e e r ,  p p .  6 5 - 9 4 .
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prim ary  perform ance medium a re  v a r i a b le s  in  th e  p e rc e p t io n  
and i d e n t i f i c a t i o n  of v e r t ic a l ly - s o u n d e d  s o n o r i t i e s .
Although the  co n c lu s io n s  sugges ted  by th e  f in d in g s  a re  
p r im a r i ly  r e l a t e d  to  th e  ex p e r im en ta l  c o n d i t io n s  of th e  
s tu d y , c e r t a i n  im p l ic a t io n s  f o r  le a rn in g  a re  o f f e r e d .
The in c lu s io n  of th e  p iano  a s  a secondary p e r ­
formance a re a  in  th e  c o l l e g i a t e  music cu rr icu lum  i s  
supported  by the  d a ta .  P a r t i c i p a n t s  in  th e  p re s e n t  s tudy  
c la im in g  p iano  a s  th e  prim ary  perform ance medium were 
found to  be more p r o f i c i e n t  a t  the  s k i l l  of i n t e r v a l  
i d e n t i f i c a t i o n  than t h e i r  c o u n te r p a r t s  in  the  o th e r  g roups .
I f  an o b je c t iv e  of b a s ic  m u s ic ia n sh ip  i s  the  development of 
a u r a l  a c u i ty ,  p iano study would appear to  c o n t r ib u te  to  
th e  p e rc e p t io n  and i d e n t i f i c a t i o n  of v e r t i c a l  s o n o r i t i e s  
a s  a component of th e  b ro ad er  a c u i ty  o b je c t iv e .
The p ian o , as  a t im b ra i  so u rce , appears  to  be a 
v a lu a b le  n o n -d isc r im in a to ry  to o l  f o r  use in  the  development 
of s e le c te d  a u r a l  s k i l l s  r e l a t i n g  to  th e  p e rc e p t io n  and 
i d e n t i f i c a t i o n  of v e r t i c a l  s o n o r i t i e s .  However, o th e r  
tone  c o lo r s  were found to  be e q u a l ly  e f f e c t i v e .  In  c o n t r a s t ,  
th e  s tudy  d is c lo s e d  th a t  c e r t a i n  t im b ra i  com binations d id  
n o t f a c i l i t a t e  the  i n t e r v a l  p e rc e p t io n  and i d e n t i f i c a t i o n  
p ro c e s s .  The s u b te s t  u t i l i z i n g  a mixed tim bre r e s u l t e d  
in  th e  low est i n t e r v a l  i d e n t i f i c a t i o n  s c o re s .  On t h i s  
b a s i s ,  i t  i s  suggested  t h a t  tim bre  i s  a c o n te x tu a l  v a r ia b le  
when c o n s id e r in g  a u ra l  p e rc e p t io n  s k i l l s .
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Concerning the  u s e fu ln e s s  of th e  pure tone  a s  a 
sound so u rce , th e  study  y i e ld s  in c o n c lu s iv e  ev id en ce . 
In fo rm atio n  su g g e s ts  th a t  th e  pure  tone tim bre u t i l i z e d  a s  
one of th e  t im b ra i  v a r i a b le s  was n o n -d is c r im in a to ry .
However, an o b se rv a t io n  t h a t  th e  Pure Tone s u b te s t  was a 
c o n s i s t e n t l y  low sc o r in g  t im b ra i  medium w a rra n ts  f u r t h e r  
i n v e s t i g a t i o n .
The s tudy  d is c lo s e d  t h a t  p a r t i c i p a n t s  showed l i t t l e ,  
i f  any, improvement in  i n t e r v a l  i d e n t i f i c a t i o n  s k i l l s  when 
the  i n t e r v a l s  were sounded by in s t ru m e n ts  they  r e g a rd  a s  
t h e i r  p rim ary  performance medium. Based on th e se  r e s u l t s ,  
i t  i s  concluded t h a t  th e  sounding of v e r t i c a l  s o n o r i t i e s  
by one t im b ra i  source  w i l l  n o t u n f a i r l y  d is c r im in a te  
a g a in s t  i n s t r u m e n t a l i s t s  who re g a rd  an o th e r  sound source  
a s  t h e i r  prim ary  performance medium.
While the s tudy found th a t  C l a r i n e t i s t s  were l e s s  
p r o f i c i e n t  a t  i n t e r v a l  i d e n t i f i c a t i o n  s k i l l s  than  o th e r  
in s t ru m e n ta l  c l a s s i f i c a t i o n s ,  the  c l a r i n e t  tim bre  was found 
to  be th e  sound source y ie ld in g  th e  h ig h e s t  i d e n t i f i c a t i o n  
s c o re s  among the  v a r io u s  in s t ru m e n ta l  c l a s s i f i c a t i o n s  when 
a w eigh ting  s c a le  was used . Though u n exp la ined , t h i s  
o b se rv a t io n  i s  an a d d i t io n a l  im p l ic a t io n  th a t  i n t e r v a l  
i d e n t i f i c a t i o n  s k i l l s  a re  n o t enhanced when th e  i n t e r v a l s  
a re  sounded by s u b je c t s '  p rim ary  performance medium.
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Recommendations fo r  A d d i t io n a l  R esearch
As th e  p re s e n t  s tudy  p ro g re ssed  th rough i t s  v a r io u s  
s t a g e s ,  th e  w r i t e r  observed  t h a t  many s im i la r  s tu d i e s  
cou ld  be conducted  which would y ie ld  a d d i t io n a l  in fo rm a tio n  
and expand th e  amount o f  knowledge now a v a i l a b le  con­
c e rn in g  th e  e f f e c t  o f  t im b ra i  change on m usica l i n t e r v a l  
p e r c e p t io n .  P e r t i n e n t  recommendations fo r  f u r t h e r  r e ­
se a rc h  a re  l i s t e d  a s  fo l lo w s :
1. A s tudy cou ld  be conducted  u s in g  s u b je c t s  
whose p rim ary  perform ance medium was n o t among th o se  used  
to  sound i n t e r v a l s  in  the  p r e s e n t  experim en t. R e s u l t s  of 
such a s tudy  cou ld  y i e ld  in fo rm a tio n  concern ing  th e  
e f f e c t s  o f  t im b ra i  change on th e  i n t e r v a l  i d e n t i f i c a t i o n  
s k i l l s  o f  v o c a l i s t s ,  s t r i n g  p e r fo rm e rs ,  and wind i n s t r u ­
m e n t a l i s t s  n o t in c lu d ed  in  th e  p r e s e n t  s tu d y .
2 . A d d it io n a l  s t u d i e s  cou ld  be conducted employ­
ing  d i f f e r e n t  t im b ra i  so u rc e s .  Of p a r t i c u l a r  im portance 
would be a d d i t io n a l  s tu d i e s  in  th e  a r e a  of t im b ra i  e f f e c t s  
on m u s ic ia n s '  i n t e r v a l  i d e n t i f i c a t i o n  s k i l l s  r e s u l t i n g  
from mixed t im b re s .  A lso , an  experim ent cou ld  be con­
ducted  u t i l i z i n g  wind in s t ru m e n ts  and vocal t im b re s  to  
sound th e  m usica l i n t e r v a l s .
3 .  Research co u ld  be conducted concern ing  th e  
e f f e c t  o f  tim bre  on o th e r  a u r a l  d i s c r im in a t io n  s k i l l s .
The a r e a s  o f  m elodic i n t e r v a l  p e rc e p t io n  and p i t c h  
r e c o g n i t io n  would be f r u i t f u l  a r e a s  f o r  a d d i t i o n a l  s tu d y .
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4. F u r th e r  r e s e a rc h  u t i l i z i n g  a d i f f e r e n t  response  
mode w ith  compound i n t e r v a l s  would y i e ld  a d d i t io n a l  
in fo rm a tio n .  In fo rm atio n  gained  from u s in g  a response  
mode in  which th e  p a r t i c i p a n t s  view p r in t e d  m usica l item s 
and a re  asked to  respond to  bo th  v i s u a l  and a u r a l  s t im u l i  
would be a p p r o p r ia te .
5. A d d it io n a l  in fo rm a tio n  cou ld  be gained from a 
s tudy  of th e  g e n e r a l i z a t i o n  of i n t e r v a l  i d e n t i f i c a t i o n  
s k i l l s  from one t im b ra i  source to  a n o th e r .  T h is  would be 
h e lp f u l  in  d e te rm in in g  the  e f f i c i e n c y  w ith  which in d iv id u a l s  
respond  to  a u r a l ly  p re se n te d  m a te r i a l s  as  a fu n c t io n  of 
t im b ra i  change.
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I am currently  engaged in o research pro ject a t  the University of Oklahoma to study 
the effects of timbre on se lec ted  aural perception skills o f instrum entalists. More 
spec ifica lly , I am studying the effec t of timbre on the perception  of harmonic In­
te rva ls. For exam ple, I am studying the effects of changing sound sources on stu­
den ts ' ab ility  to hear and correctly  identify musical in tervals.
In order to com plete the  experim ent, I am so lic iting  the  help and cooperation of 
o ther Bond Directors such as yourself. For the research to  be com pleted, it w ill be 
necessary for me to adm inister a short test of interval iden tification  to groups o f 
undergraduate music students. The entire test can be com pleted in less than 20 
minutes. I would like to  ask your help in the experim ent by allow ing me to adm in­
ister the test to the university  band students enrolled a t  your institu tion . N eith er 
individual scores nor partic ip a tin g  schools w ill be com pared, since the experim ent 
is in no way an attem pt to compare institutions.
Please com plete and return the enclosed card if you are  w illing  to allow  your stu­
dents to be te sted , and you w ill be contacted  to  arrange a  convenient testing d a te  
for the students.
Please ind icate  on the enclosed card , if you would like to  have a  copy of the 
results of the  study.
Respectfully Subm itted,
M r. Ron H ow ell, Band D irector 
Oklahoma Baptist U niversity 






B I O G R A P H I C A L  I N F O R M A T I O N  Q U E S T I O N N A I R E
Biographical Information
(1) Name:_____________
(2) Sex: O M a l e  ( 3  Female
(3) Age:_______________
(4) Grade Level/Classification: (2)Fr. ( 3  J r .  ( 3  Sr.
(5) Degree Sought:___________________________________________
(6). With which band instrument are you the most experienced?_________________
(7) Number of years you hove studied or played the instrument listed;
(8) Major instrument (If not listed above):__________________________
(9) Number of years you hove studied or played the instrument listed;
(10) Current semester of Theory and/or Ear Training Sequence in which you are 
Enrolled:
( 3  Have Not Studied Third
Theory
{ 3  Fourth
{ 3  Completed Two-Year 
Q  Second Theory Sequence
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TEST OF INTERVAL IDENTIFICATION (C on t’d .)  
S u b te s t #3: CLARINET
J  = 60
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TEST OF INTERVAL IDENTIFICATION (C ont’d .)  
S u b te s t #4: FLUTE AND HORN
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TAPE-RECORDED DIRECTIONS FOR THE TEST OF 
INTERVAL IDENTIFICATION
The follow ing d irec tions were pre-recorded  and presented in conjunction  with 
oral d irections to  the partic ipan ts:
"The te s t you a re  about to take is an  experim ent involving 
in terval iden tification  sk ills. It is re la tiv e ly  short and  w ill 
involve only a  few minutes o f your tim e . Firsts I play 
a  musical in te rv a l. N ex t, you will be asked to  identify  
each  of the intervals and w rite the symbol identifying the 
in tervals in the spaces p rovided . If you are  not sure of the 
answ er— guess. There is no penality  for guessing. Before 
the ac tu a l test begins, five p rac tice  intervals w ill be p re­
sen ted . Mark your answers for these first five intervals in 
the section  marked "P ractice  In te rv a ls ."
The five p ra c tic e  intervals were presented a t  this tim e. A fter the students had 
been allow ed su ffic ien t tim e to respond to  the in te r v a l ,  the tape continued with 
the follow ing passage:
"The answers to  the five p rac tice  in tervals are  a  major 
second , major th ird , p e rfec t fifth , m ajor six th , and a per­
fec t fo u rth ."
The students w ere allow ed to ask questions about the adm inistration of the  test 
before the nex t p a rt of the  directions was p la y ed . When a ll questions had been 
answ ered, the  follow ing passage was played:
"We a re  now ready to being the Test of Interval Id en tifica tio n .
Please note th a t there  a re  five subtests with fifteen  intervals 
on each  subtest. There w ill be a  short pause a fte r  each sub­
test is com pleted . Also note tha t th e  musical intervals on 
each  subtest a re  sounded by d ifferen t instrum ents. Do not le t 
the changes in instrumental sounds cause you to  hesita te  in 
your answ ers."
"R eady? . . . b eg in ."
The seven ty -fiv e  (n=75) musical intervals con ta ined  on the five timbrai subtests 
w ere presented a t  this tim e.
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ANSWER BLANK FOR TEST OF INTERVAL IDENTIFICATION
University:_____________________
Directions: Place the symbols you ordinarily use to identify the following intervals in the spaces pro­
vided (Example, octave 8va or P8). Distinctions between "major" and "minor" should be clear. 






















2. 3. 4. 5. 6. 7. 8.
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2. 3. 4. 5. 6 . 7. 8.
9. 10. 11. 12. 13. 14. 15.
SUBTEST H  
I. 2. 3. 4. 5. 6. 7. 8.
9 . 10. 11. 12. 13. 14. 15.
SUBTEST *5 
1. 2. 3. 4 . 5. 6 . 7. 8.
9. 10. 1 1 . 12. 13. 14. 15.
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Table 14. The Pianists' Raw Scores (Correct Responses) To the Five Subtests
of t,-ie Interval Identification Measure,













I I 2 1 1 12 10 10 55
2 I 5 1 5 14 1 5 14 73
3 12 14 15 15 14 7 0
4 15 15 15 15 15 75
5 8 5 7 6 8 34
6 15 15 15 13 14 72
7 4 6 5 6 7 28
8 15 15 15 15 14 74
9 14 15 15 15 15 74
TO 15 15 15 15 15 75
I'l 12 13 14 1 2 10 61
12 7 5 1 1 12 9 44
13 7 10 9 6 12 4 4
14 15 15 15 14 15 74
15 8 8 6 6 5 3 3
16 10 9 6 8 7 4 0
17 10 6 6 3 7 3 2
18 10 10 10 8 7 4 5
19 15 15 • 14 14 15 73
2 0 13 12 10 1 1 14 6 0
Mean . . . 
Standard
11.60 11.45 11.45 10.95 11.35 56.80
Deviation . 3 .338 3.708 3.667 3.892 3.454 17.02
1 1 9
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Table 15. The C larinetists ' Raw Scores (Correct Responses) To the Five Subtests 
of interval Identification M easure
Subject
Number













I 6 7 7 8 6 3 6
2 5 7 8 4 6 3 0
3 2 3 5 3 5 18
4 7 8 9 4 10 38
5 2 4 4 4 3 17
6 1 1 6 5 7 7 36
7 5 4 4 5 8 26
8 1 1 1 1 12 12 13 5 9
9 15 15 15 15 15 75
10 7 6 4 5 3 2 5
1 1 4 7 5 6 7 2 9
12 3 2 2 3 4 14
13 1 3 1 3 4 12
14 8 5 4 9 8 34
15 9 6 6 5 6 3 2
16 6 6 3 4 7 2 6
17 14 13 12 13 14 6 6
18 5 6 9 4 5 2 9
19 9 10 14 10 14 5 7


















Table 16. The Trumpeters' Raw Scores (Correct Responses) To the Five Subtests
of the interval Identification Measure















1 8 8 10 7 9 4 2
2 1 1 9 10 10 9 4 9
3 7 10 1 1 7 9 4 4
4 13 12 1 I 13 1 1 6 0
5 8 10 9 6 7 4 0
6 7 8 9 6 12 4 2
7 5 1 3 3 3 15
8 8 6 4 2 5 2 5
9 12 13 13 13 13 6 4
10 14 12 )4 14 13 6 7
I I 12 12 12 10 10 56
12 9 8 10 12 10 4 9
13 4 3 8 5 9 2 9
14 13 1 1 12 14 15 6 5
1 5 12 13 13 14 15 6 7
16 10 8 10 10 12 5 0
17 1 2 3 3 5 14
18 4 4 6 4 4 22
19 1 1 1 1 10 7 9 4 8
20 5 6 6 4 3 24
Meon . . . 8 .70 8 .35 9.20 8 .20 9 .20 43 .60
Standard
Deviation . 3 .523 3.582 3.187 4 .020 3.480 16.78
1 2 1
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Table 17. The O ther Instrumentalists' Raw Scores (Correct Responses) To the Five Subtests
of the Interval Identification Measure















1 10 13 I I 7 10 51
2 15 15 15 14 15 74
3 7 8 9 13 8 45
4 7 5 6 4 6 28
5 7 5 1 1 10 4 3 7
6 13 8 10 6 10 4 7
7 1 1 9 12 13 9 54
8 3 8 7 5 5 28
9 9 1 1 12 9 9 50
10 7 8 7 4 9 34
1 1 13 12 10 13 10 5 8
12 8 3 7 5 6 2 9
1 3 8 12 7 8 9 4 4
1 4 1 1 12 10 10 10 53
I 5 15 15 14 15 15 74
16 5 3 5 1 5 19
1 7 10 9 8 9 10 4 6
18 8 7 6 4 5 30
I 9 7 4 5 6 5 2 7
20 4 5 5 4 4 22
M e a n .  . 
Standard
8 .90  # 8 .60 8 .85 8 .00 8 .2 0 42.55
D evia tion . . , 2 .577 3 .200 2 .937 4 .0 6 0 3 .140 15.21
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Name T i t l e  a n d /o r P o s i t io n
Dr. C. L. B ass P ro fe s s o r  of M usic, Oklahoma 
B a p t is t  U n iv e rs ity
Dr. W illiam  H orton P ro fe s s o r  o f M usic, Oklahoma 
B a p t is t  U n iv e rs ity
Mr. Dan Hodges A s s is ta n t  P ro fe s s o r  of M usic, 
Oklahoma B a p t is t  U n iv e rs ity
Mr. Ron Lewis A s s is ta n t  P ro fe s s o r  o f  M usic, 
Oklahoma B a p t is t  U n iv e rs ity
Mr. Jack  P earson A s s is ta n t  P ro fe s s o r  o f M usic, 
Oklahoma B a p t is t  U n iv e rs ity
Dr. Ralph V e r ra s tro P ro fe s s o r  o f M usic, U n iv e rs ity  
o f Oklahoma
Dr. Edward P o r te r T e s t C o n s tru c tio n  S p e c ia l i s t  
and R esearch  S t a t i s t i c i a n
F ig u re  4 . C o n s u lta n ts  Who A s s is te d  In  E s ta b lis h in g  th e
V a l id i ty  o f th e  T eat o f I n te r v a l  I d e n t i f i c a t i o n .
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PARTICIPATING INSTITUTIONS AND THE 
DATES OF TEST ADMINISTRATION
P a r  l i e  i p a t  in t i  I n s t i t u t i o n T e s t i n g  D a te
C e n t r a l  S t a t e  U n i v e r s i t y D e c e m b e r 3 ,  1 9 7 5
O k la h o m a  B a p t i s t  U n i v e r s i t y J a n u a r y  1 5 - 1 6 ,  1 9 7 6
O k la h o m a  C i t y  U n i v e r s i t y J a n u a r y  2 0 ,  1 9 7 6
O k la h o m a  S t a t e  U n i v e r s i t y D e c e m b e r 3 ,  1 9 7 5
P h i l l i p s  U n i v e r s i t y D e c e m b e r 9 ,  1 9 7 5
S o u th w e s te r n  O k la h o m a  S t a t e  U n i v e r s i t y D e c e m b e r 8 ,  1 9 7 5
T u ls a  U n i v e r s i t y D e c e m b e r 1 0 ,  1 9 7 5




Figure 5 . P artic ipa ting  Institutions and the Dates o f Test A dm inistration.
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